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I.  INTROLUCTION 


From 14 June to 5 July, 1945, C.I.Q@.S. Team 425. 
visited and invesiicatec e« number of medicel end pharmaceutical 
targets in northern Germeny end Holland. Ie order to present © 
the information obtained as clearly as possible, this report 
bes been Civided into two mejor sections. The first section 
@eals with iteus of medical interest, and is based upon visits 
te the following targets. 


a) Flaktur: Reishee, Eambure 

b) Eppendorf Hospital, Medical Feculty, University 
of Hamburg 

¢) Inetitute ftir Schiffs- und Troperkrenkhect in, 
Henburg 

ad) Professor Dr. Horst Fats, former Director of the 
Institute of Hygiene, Hamburg 

e} Rijks Institut vorr @= Volksgenzondheié (State 
Institute of Public Health), Utrecht 

f) lLaboretory of Organic Chemistry, Catecschts of 

Utrecht 
g) Botanical Laboretory, Utrecht 
h) Leboratory ef Physiclogicel Chemistry, Netherlands 
Inetitute of Nutrition, émsterdem 

i} Medical Faculty, University of Utrecht 

j) Inetitute of Tropical Medicine, Leiden 

k) Medical Faculty, University of Leiden 

1) Institute of Tropicel Medicine,. Austerdem 

m) Medical Feeulty, University of Ansterémm 

-n}> Tieraiztliche Hochschule, Hannover. 


The next section is concerned with phermeceutical informe ion 
und is based on investigation of the following tergets: 


a) P. Beisersdcerff & Co., Hamburg 
bj) Chemische Fabrik Promonte, Hamburg 
¢) Riedelede Haen A.G., Eamburg 
ad) C. H. Beehringer Sohn, Famburg 
e) Nordmaxk Werke, Hamburg 
f) Dr. Chr. Brunnegraber Chemische Febrik & Cor, 
Lubeck 
a) Bengen & Co., Hannover — 


rg 
8 
ies) 
a 


Riedel-de Haen A.C. Werke, Seelze near Hannover 

Chininfabrik FPraunschweig Buchler & Co., 
Breunschweig 3 

Orbis-Werke, Braunschweig. 

Dr. Hans Brtickner & Co., Schmolke, 
Bortfeld near Breunschweig 

Orgenon N.V., Oss, Holland 

I.G. Farbenindustrie A.G., Institut zur Bek&mpfung 
der Virusschweinepest (Behring. Institut) , 
Eystrup a.d.B. 7 

Hambirger Serum Werke G.m.b.H., Hamburg 

Schilke & Mayer A.G., Hanburg 


A number of targets originally scheduled for investigation 
were not visited. These. are listed below together with the 
reasons for not ae ite then. 


a) 


- pb) 


Athenstaedt & Redeker Chemische Fabrik, Bremen - 
destpoyed 

Medical Faculty, University of Kiel - Informedvi 
16 June 1945 by CAFT Assessors, J.B. Rice and 
SA. Hall that this terget was leregly des- 
troyed and that no investigation was re- 
quired. » 

C.F. Asche & Co., Hamburg - destroyed 

Bakt Laboratorium, Hannover - destroyed » 

Huper & Sebmidt, Hannover - destroyed 

Phermekognosti eches Institut der Technischen 
Hochschule, Braunschweig - abandored on 
the besis, of CART ass sessment. report 


pissy. it should be noted that several items in this 
report (Kuntscher pin, Degkwitz's simed injections, the Institut 
ftr Schiffs- und Tropenkrankheitep, Professor Hebds, end the 
‘Tierarztliche Hochschule, Hannover) tre based in considerstle 
pert on information supplied by CAFT assessors Dr. J.B. Rice and 


Dr. &.A. Halle 


iI. MEDICAL TARGETS IN NORTHERN GERMANY AND HOLLAND 


SS 


4. Internal Splinting of Frectures (Ktntscher 
Marknogelung) « 


The Ktintscher method for the internal splinting 

of fractures of the long bone was first described by Professor 
Ktintscher of Kiel in 1941. His original papers appeared in the 
Zentralblatt ftir Chirurgie and in Der Chirurg. The most recent 
description iption of the method, as well as an evaluation of the re- 
sults in ebout 1,000 cases, are to be found in Lorenz BGhler: 
Die Technik der Knochenbruchbehandlung im im Frieden und im Kriege- 
Bend III. Die Marknegelung nach Kintscher, Wien, “1944. 

Information on this subject was obtained from Dr. Aden, 
of the Flekturm Krenkenhaus in Hamburg, Dr. Adem stated that 
he had used the Kintscher technicue with success in about 200 
cases, but other German surgoens heve had wider experience. 
Every surgical clinie in Germeny is familiar with the Kilntscher 
method, and it enjoys widespread use in both civilian and 
military practice. The method consists in aligning the frag- 
ments, and then inserting a long steel rod (made of a speciel 
steel, V@A. Krupp) into practically the entire length of the 
medullory cavity of both fragments which are thus held in position 
by being threaded on the rod. The intraduction is effected 
through a small skin incision, and the rod is left inside the 
bone until union is cdmelete. In the case of fractured femora 
this period mey be as long as a year. The patients use their 
limbs immediately. Patients with a fractured femur or tibiae 
mey even whlk the day efter the operation without;éther splin- 
tage. Dr. Adem stated tha.t the operation of insertion takes 
only a few minutes. Complications have been infrecuent. 


; Further informetion was obtained by interrmgation of Dr. 
Schréder, also of the Flakturm Krankenhaus, and Dr. P. Sunder — 
Plassmann of the Surgical Clinic, University of Kiel. These — 
physiciens corroborated the statements of Dr. Adam end added the 
following: The Efintscher method is suitable for use in ell frac- 
tures of the long boneg,both simple and compound, regardless of 
the degree of corminution. The only contraindication is severe 
infection. When moderate infection is present, the method is 
used in conjanction with popical application of sulfonemide — 
powder, and orel and parentral administration of sulfonemides. 


It is worth noting that the Ktintscher method has even been 
used in veterinary practice. According to information obtained 


i 
cot 
8 


from the Director of the Staatliches Veterinfr- Untersuchung- 
gemt, Hammer Strasse 147, Mtinster, it has been found practicable 
in fractures of the long bones in smaller animels (dogs, cats, 
etc.), but unsuiteble for larger animals such as horses and 
eattle. . 


In generel, the following advanteges are claimed for the 
Ktntscher method:=- — 


‘a) «It is possible to obtain perfect alignment in 
prectically all cases. 

b) Bones heal faster because inmobilization is more 
complete, and callus formation is stimulated by 
the rod. | 

c) After fracture of the femur, children may be 
permitted to walk in about ten days, while adults 
may require a few more days. 

ad) There is -no danger of ankylosis in elderly patients, 
because normal movements may be instituted from 
the beginning. : 

e) Be®ause of early exercise there is no danger or 
musculer atropy. 


It is claimed that compound fractures with a moderate de- 
gree of infection are no more difficult to handle than when older 
methods are used. In the experience of the physicians who were 
interrogated, the use of the splint has not been the cause of 
infection in any instance. The occurrence of fat embolism 
has been reported, although the experience of the men cited 
above did not include such cases. It is said to complicate 
less than 1% of cases. There is no effect on the blood 
picture because of bone-meprow destruction, even when as many 
as five bones have been splinted at the same time. The bone- 
merrow is said to regenerate promptly when the splint is removed. 
It is considered the method of choice for fractures of the 
humerus, radius, ulna, femur, tibia-and fibula. No other method 
of immobilization, i.e., plaster or bandages, issmsed with the 
splints. It is claimed that the splint causes no foreign body 
-Yeaction, and has been left in situ for as long as one year, 
elthough it is usually removed much earlier depending upon 
Mmentgenological evidence of healing. 


2. Eppendorf Hospital, Medical Faculty, University 
. Of Hamburg. 


Although a number of the hospitel units were 
either completely destroyed or severly damaged, the physiclogical, 
bicchemicel and pharmacological laboratories were found to be in- 
tact and well-equipped. 


Interviews were held with members of the staff; and the 
information which was obteined and is believed to be of signifi- 
eance is reported in the following sections. 


a. The Technique of Aimed Injections. 


Dr. Radetf Degkwitz is chief of the Department < Pediatrics 
at the Eppendorf Hospital in Hemburg, and Dean of the Medical 
Faculty of the University of Hamburg. He is highly regarded by 
his associates st the University, and is considered an outstanding 
scientist. Dr. Degkwitz gives the impression of being a sound 
ant. able investigator who is not likely to entertsin “half-baked" 
icess. Associeted with him in the chemical part of his research 
work has beer Dr. Cadenbach of the ——. of Chemistry of the 
Universitye 


Dr. Degkwitz's principal research during the lest nine 
years (two of which he spent in a concentration camp) has been» 
directed to develcping hisidea of “aimed injections". The 
method comprises intravenous injection of water-insoluble substances 
of varying shape enc size in aqueous suspension, it being chaimed 
_ that depanding on the shape and size of a particular particle it 
can be mece to ledge in a chesen site. For example, the lungs, 
liver, spleen or bone marrow can selectively absorb a substance 
uncer exeninstione 


The theory behind the technicue is thet therapeutic agents 
can be concentrated in the lung, liver, spleen and bone marrow by 
physical means, and can thus be made to exercise their maximum — 
effect on these orgens vith a minimum emount of toxicity for other 
organs. 


According to Dr. Degkwitz, the diameter of the capilleries 
of these organs varies in size from largest to smallest in this 
order: lung, liver, spleen, bone marrow. If particles of 


relatively large size ere injected intravenously, they will be 
filtered out by the lung capillaries anc thus be concentrated in 
the lung. Particles of smaller size will pass through the lung 
capillaries and be removed and concentrated in the liver; still 
smaller pabticles will pass through both lung end liver and be 
retained by the spleen. The smallest pabticles with which he 
works will pass through all these organs and be concentreted in the 
bone marrow. According to Dr. Degwitz, two other considersticns 
influence this process, i.e., the shave of the particle and the 
presence of endothelial cells in the liver, spleen, and bone merrow. 
He thinks that in the case of tke lung the medhanism of filtration 
is purely mechanical. Spherical particles pass through any 
capillary bed more readily than do meedles because the latter tend 
to catch in the convolutions of the capillaries. The particles 
with which Dr. Degkwitz works vary in size from 0.90002 mm to 
0.09905 mm. 

The problem as Dr. Degkwitz saw it was to dbtein particles of 
the proper size that would have a therapeutic effect. The clue 
to the solution of part of the problem was found in tutercellular 
fibers. These fibers are crystalline in structure, but under 
ordinary circumstances crygtals form only from pure solutions. 
However, the protoplasn from which these crystals are formed are 
nor pure solutions but contain meny dissolved substances.. He 
reasoned, therefore, that propopbesm must contein substances favore 
ing crystallization. Upon investigation, he found that proto- 
plasm did in fact contain substances which promote crystallization, 
and these-are lipoids, soaps, lecithin, and phosphatids. Albwnin, 
‘glycogen and certain colloidal substances prevent or hinder 
crystallization. Dr. Degkwitz theorized that the size of crystals 
could be controlled by altering the balance in the solution be- 
tem substances sui craps he and those tha hinder CRESTS RSS Oe 


A series of experiments was undertaken by Dr. Degkwitz and 
Cadenbach, which eventually resulted in their being able to make 
perticles of any desired size of substances which are soluble in 
organic solvents such as alcohol or acetone but insoluble in water. 
They have worked with many such substences, including cholesterol, 
Sudan red, and sulfanilanmide ond its derivatives. 


Their technique briefly is as follows: They dissolve the | 
substance in the organic solvent and pour it into water. Crystal- 
lization starts at once and crystal size can be controlled with 
certainy by adding an inhibitive agent, such as albumen, at the 


right moment. Other factors such as temperature, purity of the 
solution, and concetnration of the substance in the organic solvent, 
influence the speed of the reaction. 


Dr. Cadenbach says that in,the course of crystallization the 
first particles formed are always spherical, and as the particles 
{nerease in size, characteristic crystals in the shape of needles 
‘or plates are formed. He says that the spheres are isotropic and 
the larget needles are anisotropic. The spheres, accos@ing to 
Dr. Cadenbach, may not be considered true erystals but as conglo- 
merates of particles or molecules. 


In the laboratory, Dr. Cadenbach demonstrated the preparation 
of spheres and crystals of different sizes from cholesterol.. 


Dr. Degkwitz showed a motion picture on the effects of 0.001% — 
suspensions of cholesterol of different particle size on paramoecium 
caudatum. The motion picture (in color) also showed animals in- 
finjected intravenously with suspensions of large particles of Sudan 
blue. The lungs of these animals were quite biue, whereas the 
liver and other organs were of natural color. Otker animals 
injected with the same substance but of smeller particle size 

showed normally colored lungs but blue liver. The motion picture 
also showed cultures of Paramecium to which cholesterol particles 
of different sizes were added. In the culture to which large | 
particles had been added, the Paramecia were unaffected, whereas 
in the culture to which cholesterol particles of smaller size © 
were added, the Paramecia rapidly became motionless ard died. This 
demonstrated the great uniformity of the particle size. The large 
particles were just too large to be ingested by the Paramecia and 
consequently they remhined unaffected. The smaller particles were 
ingested, however, and killed the protozoa. } 


Dr. Degkwitz has worked with sulfonamide compounds to some ex- 
tent, but the work was interrupted by his confinement in a concentra- 
tion camp for anti-Nazi activities. 


He had also worked with Sudan red in the treatment of tuber- 
culosis. Sudan red was selected because of tts affinity for the 
waxy capsule of the tubercle bacillus. Dr. Degkwitz states that 
Sudan red kills tubercle bacilli in culture in a concentration of 
from 1 to 20,000 to 1 to 40,000, a concentration which he says is 
non-toxic. In anima] studies both bovine and human strains were 


————s ~~. - 


used in guinea pigs and rabbits. The bovine strain is less 
satisfactory because the course of the disease is too acute. 

About 100 to 150 animals were used in these experiments. The 
guinea pigs were inoculated with from ten thousand to twenty 
thousand human tubercle bacilli. After about two weeks 1 mg. 
of Sudan red per animal was injected intraperitoneally twice weekly. 
Treatment was contimied for four to eight weeks. Untreated con- 
trols all died within eight to ten weeks. About 70% of the 

treated animals survived. At autopsy, treated animels show no 
evidence of tuberculosis. | 


During the two years Dr. Degkwitz spent in the concentretion 
cemp, he tried Sudan red on thirty or forty per cent of his 
starving companions -~ abbut 25% of whom had tuberculosis. No 
results were obtained, but none were really expected because all 
of his patients were actually atarving,-end no treatment could have 
been expected to have been successful under these conditions. 


To date the only clinical applicetion has been the pre- 
paretion of a contrast medium manufactured by Schering A.G., for 
use in diagnostic work on the liver and spleen. The Schering 
product is a suspension of a tri-hydriodide of Ethyl linolenate 
(CHz ee eceeeeeee «CHo=CHI-~CHo-CHI-CHeCHT wecereceeeee sCOOC SHS) and 
is ae "Hepatoselectan” when used for liver and spleen work, ant 
the same product under the name of "Vasoselectan" is supplied as a 
contrast medium for arteriography. The preparations for injection 
are siad to be stable for a period of two years. Aimed injections 
of Hepatoselectan have been used by Dr. Degkwitz as a procedure for 
the early diagnosis of cancer of the liver and spleen. 


Dr. Degkwitz’ 8 early researches in this field have been re- 
ported: DEGKWITZ: FORTSCHRITTE AB DEM GEBIETE DER RONTGEN- 


| STRAHLEN. 58, 472, 1938; also KOLLOID ZELTSCHRIFT, vol. 87, No.3 


91937). 


Pursuing this shheme of research, some 180 substances 


' having long fatty side chains and thought to be capable of pene- 
treting the fat-containing envelope of the tubercle bachllus were 


tried in vitro. The three most ective substances, so particulated 
as to be absorbed in the lung were (a) p-sul phonemidophenyl-azo-d- 
naphtbylemine, (b) the cetyl derivative of Prontelbin and, (c) 
the oleyl ester of p-nitrophenylsulphonemido acetic acid, of which 
the last named was the most active. 


>. Interview. of Professor Dr. E. Keeser, Professor of 
Pharmacology, Medical i whe University of 
Hamburg. 


Professor Dr. E. Keeser was interviewed on 17 June 1945. 
He stated thet the leck of animals, chemicals and illuminating gas 
were seriously hendicapping the resumption of research. During 
the war he studied the experimental and clinicsl pharmacology of 
dinitroglycol, s néw explosive. In contrast to nitroglycerine, 
finitroglycol does not reduce blood pressure. Exposure of the 
workmen to the new explosive resulted in a number of fatalities. 
Accoding to Dr. Keeser, death was caused,by the poisoning of 
,@ respiratory enzyme system. In the dog, 500 mg. doses of ascorbic 
acid admibstered subcutaneously or per os counteracted this toxic 
effect. - In man, a prophylactic dose of 100 mg. daily per os 
_ appeared to be effective. Ascorbic ‘acid is not, however, en 
effective antidote against nitroglycerine poisoning, whereas 30 
to 40 mg. Vitamin B daily seemed to be satisfactory. 


A commission had been appointed at the beginning of the war 
to study the toxicology of explosives. Dr. Keeser had in his 
possession the complete report of the commission and was. ordered 
to destroy it sometime prior to the British occupation. For 
humanitarina reasons the order was never carried out. An abstract 
of this report, prepared by Dr. Keeser, is atteched to this 
section. 


Dr. Keeser also studied the problem of experimentally ; 
induced erteriosclerosis. His method of attack on this problem 
was suggested by the observation of some French scientists, that 
the artichoke. contained an extractable substance that increased 
the solubility of cholesterol in blood. . Dr. Keeser searched for 
other substances which might have the seme qualities. In the 
dog, repeated injections of adrenalin, 1 mg. per day subcutaneously 
for six weeks, caused the establishment of a permanent hypertension, — 
Concomitant edministration of 100 mg. of sodium oleate daily pre- 
vented this effect of adrenalin. It was pointed out by a patho- 
logist, that arterioscelerosis os induced was not comparable to 
the human type. Dr. Keeser therefore studied the chronic ad- 
ministretion of lead salts, finding that 6 mg. daily of lead acetate 
per os produced an arteriosclerosis in dogs similer to the type 
observed clinically. This work is in progress at the present 
time. 


; Dr. Keeser also investigated the histamine content of liver 
extracts and the toxicity of some sulfonamides, including Merfenil. 
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Abstract of Professor “eeser's Report on Prophylexis and Therapy 
of Health Hazards in Ammunition Workers. 


This abstract was prepared because the report contains a 
considerable amount of information that can be found in any text 
book on organie chemistry. 


1. Dinitrobenzene: The iron set free by destruction of ery- 
throcytes is used by the orgahsm again; for that reason iron 
treatment is of no value. While ‘itamin B) is of no 
specific value it seems to act favorably on the general health 
of the workers. To combat impsriment of liver metabolism © 
ascorbic acid and yeast were tried prophylectically. Liver 
preparations were not successful. Dr. Keeser’s claim that 
sodium thiosulfate acts favorably in dinitrobenzene poisoning 
has not been confirmed bo other authors. In chronic poison- 
ing B}, C and glucose were used. Pwvrine derivatives were 
‘given against headache. The latter favors the excretion of 
the poison. 


Bi Excessive work must be avoided, as increased respiration and 
perspiration augment absorption. uitable protective clothing 
is necessary. Before eating, washing of face and hands is 
necessary, and after work a complete shower must be taken. 
Leather gloves and rubber aprons are necessary for the various 
manipulations. 


3s First Aid and Trestment: Oxygen with 5% carbonic acid, a 
pulmotor and oxygen epparatus must always be. available. 
The following medicaments must be ready for uses Glucose, 
camplon, B,, S-Hydryl tablets, cardiazol, Sms Achel ems 
and phenobarbital. 


4. : hein trotolnene: Animal experiments showed no histological 
demage to the liver; the liver fungtion, however, was impaired. 
Adrenalin hyperglycemia was prolonged. 


5. Dinitroanisol: High doseage in cats causes paralysis of the 
respiratory center, also circulatory damage (paralysis of the 
capillaries and formation of exsudete). Alcohol increases 
the toxicity by 100% Methemoglobin formation is not 
significent for the sericusness of the poisoning. 


6. Mononitrobenzene: In acute poisoning cerebral symptoms pre- 


veil. Death occurs in coma with signs of circulatory failure. 
In prolonged poisoning hemolysis and formation of methemoglobin 
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lung demage wkh edema, circuletory failure, and severe 
gastro-intestinal disturbances with vomiting are present. In 
the urine is found p-aminophenol, excreted as sulfuric or 
glucuronic acid ester. 


During recovery, relapses with cyanosis occur. Cadiac 
damage and general neurastenia may persist for some time, 
but permanent demege is rare. Changes in the retina with 
brown discoloration have been mehtioned as sori ct alarca 
oe 


Chronic poisoning is rare and corresponds to. the general 
symptoms of poisoning by organic nitrocompounds. Anemic 
and subicteric paleness are characteristic. Sensitization 
leads to dermatitis. 


1) Poisoning with Chloronitrobenzene, nitrophenol, chlero- 
dinitrobenzene, trinitrobenzene, nitrotoluene, and 2,4= 
dinitrotoluene. 

These intoxications resemble nitrobenzene poisoning. In- 
spiration of large quantitites of finely divided chloronitro- 
benzer may lead to severe nervous and psychic disturbances. 
Prolonged absorption of small quantities caused hypercytemia 
and increase of hemoglobin in the blood. The initial 
symptoms were vertigo, tiredness, cough, coryza, headache, 
then cyanosis, increased pulse rate, followed by anemia. 
1.2.4. chlorodinitrobenzene is stronger than chloronitroben- 
zene and is especielly irritating to the mUCOSE. It is 
eliminated as mononitraniline. 


2) Trinitrobenzene. No poisoning has been reported. 
Nitrotuluene is less toxic but similer in action to the com- 
pounds described. 


5)  Dinitrobenzene is very dangerous. It is transformed into 
mononitroaniline. , | | 
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Test: reduce urine with SnCl,, neutralize with NeOH and 
add NaNO. t a yellow color develops. 


The general symptoms are the same as described for nitro- 
benzene. In women, disturbances of menstruation occur. 
Central disturfances in vision and hearing are observed. _ 
Fatal outcome is rare. In chronic poisoning, the nervous 


symptoms play a less prominent role. Changes in the blood 
and liver demage prevail. Damage to the optic nerve is 


relatively f®equent and often persistent. Scotomate also 
occur. e nervous symptoms may last for a long time. 


§$) ‘Trinitrotoluene has an outspoken effect on the liver 
in sensitive persons causing yellow atropy. It is absorbed 


as dust or vapor by inspiration. It is eliminated through 
the lungs and urine as glucuronic acid compounds. 


Test in the urine: Dil. 12.5 ce of urine with same vol. 

of dil. sulfuric acid (20 vol. H,S0, and 80 water) and shake 
with 10 cc ether. Wash the athee with 25 ce of water and 
then mix with 5 ce of KOH in alcohol (5 KOH in 100 ce abs. 
alcohol). If trinitrotoluene is present, a pink to red 
color develops. The reaction is extremly sensitive. It 
does not prove that actual poisoning has occurred. Acute 
poisoning is practically uhknewn. 


Chronic poisoning occurs only after a contact of at least 
a month. Symptoms are headache, bed taste, dryness in the 
mouth or salivation, loss of appetite and weakness. 


Local irritation is mostly. due to the presence of tetra- 


nitromethane. It appears # coryza, sneezing, epistaxis, | 
conjunctivitis. Jaundice and liver damage are the most 


serious consequenetso: -The urine contsins bile pigments, 
_ protein and sugar. The simultanous action of ammonium nit- 


rete increases the toxic effect. Death occurs in coma with 
motor excitation. Somnolence followed by unconsciousness 
precede this stege. The circulatory effect is insignificant 
and the blood picture is not changed, except for an increase 
in eosinophils. The Takate-Ara reaction is positive. Total 
cholesterol is augmented with a decrease in the esters. 


Loss of memory, visual disturbances, peripheral neuritis 


and, in women, psychic depression and excitetion have been 
described. Death may still occur after apparent cure. 
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persons with gastric hyperacidity are more likely to show 
symptoms of poisoning. Dermatitis and eczema may develop. 
In severe cases the lymphatic system is involved. The pro- 
gnosis is not unfavorable except in severe liver damage. 


5) WNitroxylene, m-trinitroxylene end nitrophenol are similer 
to nitrobenzene in their actfon, but far weaker. 


6)  Dinitrophenol. The toxic effects have been studied 
extensively because of its use as a reducing agent. Teehni- 
cel poisoning has occurred only occasionally. It is absorbed 
as vapor or dust through the lungs, by ingestion and through 
the skin. Diseases of the liver, kidneys, and lungs, 
alcoholism, rheumatism predispose to intoxication. Symptome: 
Increased respiration, pulse freauency, feeling of heat and 
sweating, thirst and loss of appetite. Increased BmR. 
Slight anemia mey develop, but generally the blood picture 
is not changed. It may be found in the bivod as follows:- 
Dilute the blood ten times and treat wibh tungstic ecid and 
sulfuric acid to remove proteins. Alkalize with Nq carbon- 
ate and compare the color of normal blood filtrate to which 
dinitropheno]l has been added. Severe cases may develop 
agranulocytosis.» The kidneys are usually not damaged. 
Determination in the urine by the method of A. ieyer. Death 
occurs in coma with convulsions, hydriasis and abolished 
reflexes. Cataract may be another consequence. 

Exanthema and exfoliative derm&ititis with edema; loss of 
nails and hair may develop. The prognosis is unfavorable 
and the temporary improvement must be considered a danger 


sign. 


Treatment: inteke of much fluid, especially isotonic Na- 
-Cl and glucose soln; cool baths. 
7) Picric acid is less toxie. Symptons of poisoning are 
irritation of the mucosee, skin irritetions, gastric distur- 
bances. Poisoning in industry is mostly caused by nitrous 
gas and not the picric acid. In addition to the direct 
steingng effect there hay be a true jaundice. Method of 
blood analysis: Mix 15 drops of blood with 3 ce of a 9.5% 
NaCl soln. and keep for 24 hours, shaking occasionally. Re- 
move 1-2 cc of the top layer. A yellow color is significant 
for picric acid. 


after mixing with an equal volume of methylene blue soln. 
(1:50,000) and shaking, add one hour later 10-15 drops of 
chloroform. After shaking, the chloroform is green, which 
does not appear in common jaundice. 


Detection in urine: Acidify with sufuric acid and 

place some natural silk or wool threads into the urine. After 
24 hours the fibers show a yellow color that cannot be washed 
out. It is also possible to acidify with HCl and shake 

out with ether. ake the latter with NaOH: the ether be- 
comes colorless, the alkali red. 


In a single case of acute poisoning which was reported 
there was a short period of unconsciousness with general 
malaise, followed by a.hypochromic anenia. There was for a 
short time a relative lympocytosis, diminution of the patel- 
lar reflex, increase of uropilinogen in the urine, and 
Oliguria; gastric lavage produced crystals of the acid. 


In chronic intoxications are found occasionally conjunc- 
tivitis and perforation of the nasal septum, more rarely pron- 
chopneumonia develops. Severe cases show gastric and enteric 
symptoms, fever and neuritic signs (sciatic nerve) vertigo, 
convulsions, formation of methemoglobin. Eczema occurs 
ged often at hot temperature. The prognosis is favor- 


8) Hexanitrodiphenylamine. New workers generally develop 
acute skin inflammations and eczema, which, however, disappear 
within 10-14 days. Only especially sensitive persons are 
unable to work with the substance at all. General symptoms 
of chronic intoxication are: gastric disturbances, which 

are more severe than after trinitrotoluene, changes in the 
oral mocosa, stomatitis ulcerosa, and varadentosis. Some 
cases of myocarditis may be attributed to the intoxication, 
but this is not beyond doubt. 


9) | Tetranitromethylaniline. The general symptoms-are simi- 
lar to those described in the prededing paragraph. Some 
cases showed insomnia and vertigo, coryza, conjunctivitis, 
mild gastro-intestinal disturbances, icterus, in women men- 
strual disturbances. Severe damage does not seem to occur. 


10) Organic Nitrates. 


a Nigroglycerine. 
Effects: Dilatation of the peripheral 
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and lowering of arteriel pressure. Increase in heart 
action myocardial damage. Drop in body temperature. 
Methemogobinemia, simultaneously formation of nitroxyheno- 
globin and fotomethemoglobin. Poisoning by the vapor is 
extremely rare. Headaches, experienced during the first 
time of work with nitroglycerin usually disappear leter. 
There seems to be an acquired tolerance. 


be Nitroglycol. The higher toxicity of this 
compound is due to its higher volatility, nd ability to 
penetrete the skin. The first effect is a drop in blood 
pressure, expecially systozic. (This is in direct contrast 
with the oral statement made by Dr. Keeser, mamely that it 
has no influence on the blood pressure. A.E.M.). Large 
doses cause methemoglobin formation. maller doses first 
the formation of 4einz* bodies. The cfianges caused in 
heart function ere accelaration or slowing, and changes in 
the electrocardiogram. Pathologicel changes found are: 
myocerdial, fatty degeneration of the heart, degeneration 
of the Ganglia at the base of the fourth ventricle and in 
the cerebellum. Liver damage was not observed, but 
occasionally an irritation of the blood-forming organs 
(Leucopenie, shift to the left, eosinophilia). Death 
has occurred especially during high summer heat. The 
acute poisoning leads to: death with collapse, circula- 
tory failure or anginal syndrome. In chronic cases head- 
ache and insomnia are the chief compleints. ‘fxcitation 
occurs, also cremps in the upper efdomen, loss of appetite, 
palpitations and menstrual distmrbences have been reported, 
a low pulse pressure is cuite comnon. 


c Hexogen (Cyclotrimethylenendtroamine). Few 
eases have been reported. It is taken up as dust. Typical 
is the sudden onset of maleise and loss of consciousness. 
After vomiting improvement is felt. In experiments severe 
states of excitement and tonic-clonic convulsions were ob- 
served. The pathological changes were degenerative 
changes especially in the kidneys. Its has also caused 
ulcerative dermatitis snd stomatitis. 
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Preventive measures; Administration of giucose, vitamins and 
Suitable nutrition. Workers with dinitrobenzene and TNT should . 
receive 50 g glucose in tea. Vitamin C must be giver in doses 
of 100 mg, B) Of 4 mg. daily. Good results were obtained with 
the preparaticn Dibionta. A product containing 30 mee vitamin C, 
mg. By, in addition the other factors of the B complex, calcium 
diphosphate and 0.3 g. glucose in one tablet is recommended. 


Professor Dr. Keeser berichtet kurz tber Untersuchungen zur Prophylaxe 
und Therapie von Gesundheitsschadigungen bei Munitionsarbeitern durch 


Sprengstoffe. 


Ein allgemeiner Uberblick uber die Wirkungsweise moderner ' Sprengel 
Wird als Anlage 1 beigefugt.— 


Tierversuche, die zu neven Kenntnissen uber die Wirkungsweiss von . 
Sprengstoffen fihrten, werden im Sonderdruck Anlage 2 geschildert. 


Ergénzende Bemerkungen Uber die Wirkungsweise von Sprengstoffen: 
ie Dinitrobenzol: 


Verabreichung von Eisen erwies sich als nutzlos, de bei dieser 
yergiftung die Hauptmenge des beim Erythrocytenzerfall freiwerdenden 
Eisens dem Organismus nicht verloren geht (Versuch an Hunden). 

Aneurin hatte ebenfalls keinen wesentlichen therapeutischen 
Erfolg. Eine prophylaktische Verabfolgang erscheint jedoch zwecknassig 
um den kérperlichen Status der Munitionsarbeiter zu haben. Weiter 
wurde in Tierversuchen gefunden, dass durch Dinitrobenzol der Leber- 
Stoffwechsel geschadigt wird. Daher wurde die prophylaktische Ver- | 
abfolgung von Priovit ( # Ascorbinsaure + Hefe) empfohlen. Die Behand- 
lung mit Leberpr&paraten und Eisen war bei erkrankten arbeitern 
erfolglos. Die Verabreichung von Natriumthiosulfat, die sich mir zur 
‘Behandlung der Dinitrobenzolvergiftung als wertvoll erwiesen hatte, 
wurde von anderen Untersuchern, die allerdings ihre Hunde stets mit 
grossen Dosen Dinitrobenzol vergifteten, als nicht. therapeutisch 
wirksem bezeichnet. Versuche am Menschen wurden meines Wissens nicht 
gemacht. 

Bei der chronischen Vergiftung wurden Vitamin Ri und C sowie 
Traubenzucker verabfolet, ferner gegen die Kopfschmerzen Purinderivate, 
durch die auch die Ausscheidung des Ciftes beschleunigt wird. 


Im allgemeinen wurden fur die Vorbeugung gegen Dinitrobenzol- 
vergiftung folgende Massnahmen angewandt: 


1.) Allgemeine und spezielle technische Massnahmen zur Bekampfung 
von Staub und sya 
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Die einzelnen Arbeitsgange sind nach Méglichkeit so einzurichten, 
dass schwere korperliche Arbeit vermieden wird. Durch die vertiefte 
Atmung und durch das Schwitzen bei kérperlichen Anstrengungen wird die 
Aufnahme des Giftes in den mensch lichen Korper peginstigt. Die 
Temperatur in den Arbeitsraumen ist mogliehst kihl zu halten, da hohe 
Temperaturen die Vergiftungsgefahr erheblich steigern. 


2.) Einzelschutz der Arbeiter: 

Den Arbeitern wird Arbeitskleidung, bestehend aus Hose und Jacke, 
sowie Unterkleidung, bestehend aus Hemd, Unterhose, Fusslappen oder 
Strumpfen, zur Verfigung gestellt. Bei Arbeiten mit offenem 
Sprengstoff wird die Arbeitskleidung wSchentlich 2 mal, bei st&rkerer 
Verschmutzung mit Sprengstoff sofort gewechselt und gereinigt.. Ablegen 
der Arbeitsjacke oder Hochschlagen der Armel wahrend der arbeit mit 
offenem Sprengstoff ist zu vermeiden. Fir die Arbeit mit offenem 
Sprengstoff werden Lederhandschuhe ausgegeben, deren Stulp mbglichst 
den gréssten Teil des Unterarms bedeckt. 

yor ‘jeder Nahrungsaufnahme sind Gesicht und Hande mit Wasser und 
SATINA (Fa. Heinr. Mack Nachf., Ulm aed. Donau) zu-waschen. Nach 
jeder arbeitsschicht wird geduscht. Satina wird in Seifenspendern zur 
Verfiigung gestellt. Die Bade - und Duscheinrichtung ist so zu treffen, 
dass auf .der einen Seite die schmutzige Arbeitskleidung abgelegt, dann 
geduscht und auf der andern Seite die saubere Strassenkleidung | 
angezogen wird. In den Arbeitsr&umen mit offenem Sprengstoff sind 
Waschbecken mit Satina-Seifenspendern anzubringen, damit die arbeiter, 
die Sprengstoff an die Hande' bekommen haben, sich reinigen kénnen und 
nicht die Lederhandschuhe auf die beschmutzten Hande ziehen. — 

Bei dem futzeben dee Surenestotts in den Misch- oder Schmelzkessel 
tragen die Arbeiter Gumni- oder Olhautschirzen, Lederhandschuhe, Maske 
(z.Be Auer-Halbmaskemit Industrie-Sinsatz B). Die Masken sind 
geshubert ausserhalb des Arbeitsraumes. in geeignetem Behalter 
aufzubewahrens 

In der Giessboxe werden getragen: Lederhendschuhe und Gummibzwe 
gaan ee eh 

dn Kh kena) werden Lederhendschuhe getracen. 

Bei dem Spleseleiessen und Abschrauben der Giesstrichier werden 
Lederhandschuhe und Schutzschirze getragen. Sofern eine Absavgung 
nicht vorhanden oder nicht einwandfrei wirksam ist, wird eine Maske 
aufgesetzt. (Auer-Halbmaske mit Industrie-Einsatz B). 


Bei dem Yeitschlezen er Sprergladungen’ (‘Abnalime) werden tata 
eo chuhe, -schtirze und, sofern Absaugung nicht vorhanden, Halbmaske 
ge ragen. 
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Die Reinigung eller mit Sprengstoff cee cr se Arbeitsgerate 
und Gegenstande erfolgt mit heissem Wasser und Dempf mdglichst im - 
Freien. Handschuhe, Schutzschurzen und ggf. Halbmaske werden bei 


' @iesen Reinigangsarbeiten getragen. 


Erndhrupgs: Die Ernfhrung der Arbeiter soll kraftig und vitemin- 


‘reich sein. Antrage suf Schwerstarbeiterzulagen sind bei dem zustdndi- 
gen Gewerbeaufsichtsamt zu stellen. Ferner ist fur alle durch . 


Sprengstoff gefahrdeten Arbeiter Milch zu besantragen; mindestens 
172-1 . Vollmilch ape Menn und 188 

Als Erganzunesstoffe ne g werden Traubenzucker md 
ein Vitewin & eee | empfchlen. 


3.) y : 

Die arbeiter des Fic oto amar sind standig von einem 
arzt zu uberwachen. 

- Der- Betrieb stellt einen ausgebildeten He1lgehilfen zur Verfugung, 
der von dem Uberwachenden arzt tiber die besonderen Aufgaben der 
ersten Hilfeleistung bei Dini trobenzol-Vergif tungen zu unterrichten 
ist. 


Der Betrieb richtet einen Raum fir die erste Hile und einen 


Raum fur die arzbliche Uitersuchung eins Gere sonnen ane be2 aan 
Raune gu einem vereinigt werden. 

- gr die erste Hilfe sind ausser dem tblichen Verbanimatarda 
zur Verfigmmg zu stellen: 

Sanerstoff mit 5% Kohlensdurezusatz zur Beatmung Vergifteter. 

1 Pulmotor-Ger&t 
1 Sauerstoff-Gerat 

Das j ist so auszustatten, dass 
ausser der aligemeinen auch eine genaue Untersuchung, insbesondere 
eine Mikroskopische und spektroskopische von Blut und Urin vorgenemn- 
men werden kann. 

(Eine Aufstellung aber die Einnichtwmg der ersten Hilfestelle | 
und des &rztlichen Untersuchunesraumes wurde fir die "Difa" gesondert 
ausgearbei tet.) 

die ersten Behandlungsmassnahmen des Sherwachungsarztes sind 

an Arzneimitteln bereit zu halten: 

Graubenzucken in Substanz und zur Einspritzune 

Campolon-Ampullen 

Betabion, Tabletten und Ampullen 

S-Hydril-Tabletten und Ampullen 

Cardiazol-Ampullen 

Sympatol-Ampullen 

Lobelin-Ampullen 

Luminal, Tabletten und Ampullen 
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Der Uberwachende Arzt hat die mit offenem Sprengstoff beschéftig- 
ten Arbeiter regelmAssig zu untersuchen, sie en ihren ‘Arbeitspl&tzen 
aufzusuchen und sie in allen Vorbeugungsmassnahmen gegen Gesund- 
heitssch&digungen durch Sprengstoffe zu unterweisen. 


Ile by e 


St&rkere histologische Veranderung der Leber wurde im Tier- 
versuch nicht beobachtet, dagegen ergaben Prifungen der éberfunk- 
tion, dass sie geschkdigt ist. Die Adrenalin-Hyperglykémie zeigte 
einen verzogerten Ablauf. : 


Ill. Dinit ai 


In grossen Dosen verursacht es bei Katzen LBhmuug des atem- 
zentrums und Lungenddem, ferner Kreislaufschddigung (Lahmumg der 
Kapillaren mit Exsudatbildung). Alkohol steigert die Giftigkeit um 
mehr als das Doppeltee Die Methamoglobinbildung ist nicht mass- 
geblich fir die Schwere der Vergiftung. 


1.) Momonitrobenzol. (C¢HsNO2) 


Nitrobenzol ( - Mirbanol) ist eine farblose bis gelbliche Flussigxeit 
mit starkem Lichtbrechungsvermigen. Sein Geruch erinnert an bittere 
Vandeln.e Xonzentratianen bis zu 0,04, mg/l sind mit dem Geruch noch 
wahrehmbar. Siedepunkt 208°, Erstarrungspunkt 3°. Die Dampfe sind 
Schwerer als Luft. Nitrobenzol ist wenig lédslich im Wasser, gut 
loslich in organischen L'sungsnittelne Technisches Nitrobenzol ist 
oft mit Nitrotoluol verunreinigt. D&mpfe entstehen vor allem dann, 
wenn es, mit anderen Substanzen zusanmen erhitzt wird. Die Aufnahme 
erfolgt in den meisten Fallen durch die Haut, éfters auch vom Magen 
aus, seltener durch Einatmung der D&mpfe. Ein grosser Teil des in den 
Organismus eingedrungenen Nitrobenzols wird unverandert mit der 
Ausatmungsluft durch die Lungen ausgeschieden. Mononitrobenzol ist 
vorwiegend akut giftgefahrlich, insbesondere bei UnfAllen bei denen 


die Arbeitskleidung mit Mononitrobenzol durchtr&nkt wird. 
Bei der akuten Vergiftung stehen zerebrale Syuptome im Vordergrund, 


der Tod erfolgt im Koma unter dem Zeichen der Kreislaufschwache. Bei 
der protehiert verlaufenden akuten Vergiftung entspricht das . 
Symptombild im Wesentlichen dem allgemeinen durch Nitroverbindungen 
verursachten Krankheitsverlauf. Im Vordergrunc stehen in den schweren 
FA2len neben der Hamolyse und der Methdmoglobinbildung Schhdigungen 
der Lunge im Sinne-eines Lungenédems, Kreislaufversagen- bzw.-schw&che 
und schwere Magen-Darmstorungen mit Erbrechene Im Urin ist als 
Stoffwechselprodukt des Mononitrobenzols p-Aémidophenol nachzuweisen, 
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das mit Schwefelsture oder Glucuronsaure gepaart ausgeschieden wird. 
(Kpchen des Urins mit verdinnter Salzsdure, Nachweis durch die 
Indophenolreaktion) 

Nach einer Besserung des Krankheitsbildes k'nnen akute Rickfdlle 
mit erneuter Cyanose usWe auftreten. Als Folgeerscheinmgen, welche 
die Rekonvaleszenz stark in die Lange ziehen, kinnenlang anhaltende 
An&émien, Herzschwiche und allgemeine neurasthenische Erscheinungen 
bestehen bleiben. Dauersch&den sind aber nach akuten Mononitrobenz- 
olvergiftungen sehr selten. 

Differentialdiagnostisch sind von allen Herzerkrankungen, die mit 
starker Cyanose verlaufen, auszuschliessene Der typische Bitter- 


~mandelgeruch der Ausatmmngsluft, manchmal auch des Urins wird manchmal 


auf die Diagnose hinleiten kénnen, die durch den Nachweis von p- 
Amidophenol im Urin gestitzt wird. 
Von anderer Seite wurden Augenhintergrundsveranderungen mit 
dunkelbrauner Verfarbung und schokoladenfarbener Zeichnung der 
NetzhautgefAsse (Zeichen der Meth&moglobinbildung) bei der 
Mononitrobenzolvergiftung beobachtet und als brauchbares 
diagnostisches Symptom angegeben. 


‘Die chronische Versiftung ist selteny sie entspricht dem allgemeinen 


chronischen Vergiftungsbild durch aromatische NitrokSrper. Die 
chronischen Erkrankungen sind ausgezeichnet durch im wesentlichen 
en&émische bzw. subikterische Hautbl&sse. 

Disponierte Menschen kénnen bei Besch&ftigung mit Mononitrobenzol 
schwere Hauterkrankungen in Form von Rétung, Odemen Ekzemen und 
pustulésen Erscheinungen bekommen, die ueUe ein Arbeitsplatzwechsel 
ndtig machen. 


2e) Vergifiungen mit Chlormitrobenzol und Nitrophenol und 
Shiordiniten EE Ph tntcet ae 
2.4 = Dinitrotoluol. - 


Diese Verkifiungen verlaufen sehr Abnlich, wie die Nitro- 
benzolvergiftunge Eine ausfihrliche Beschreibung der 
Symptomatologie ertibrigt sich deshalb. 


Technisch werden die Chlornitrobenzol haupts&chlich in der 
Sprengstoffindustrie verwendet, vorwiegend in Form des 

soge Tropféls, das ein flissiges Gemisch von viel o- und 
weniger p-Chlornitrobenzol darstellt. Der Geruch des Chior- 
‘nitrobenzols ist derselbe, wie der des Nitrobenzols: er 
erimnert an bitters Mandeln, ist jedoch intensiver und 
stechender. Die Chlornitrobenzole sind giftiger als Ni- 
trobenzol.e Die o-Verbindung ist giftiger als die Paraver- 
bindung. 


ee 


Die Aufnahme erfolgt durch Inhalation der Dempfe und durch 
Resorption durch die Haut. 


Bei Kinatmung grosser Mengen feinversprihten Chlornitroben- 
zols kann es zu schweren nervésen und psyehischen Stérungen 
kommen (Leymann). Bei wiederholter Einwirkung kleiner, 

an sich unwirksemer Dosen uber ldngere Zeit hin wurde, ca. 

2 Monate nach der Giftaufnahme eine mehrere Wochen beste- 
hende, vorfibergehende, reparative Hyperglobulie mit gleich- 
zeitigem Anstieg des Blutfarbstoffgehaltes (Gerbis). Die 
Initialsymptome bestanden in Schwindel und Mattigkeit, 

dann stellen sich Husten, Sehnupfen, starke Kopfschmerzen, 
vorbbergehende Cyanose der Lippen und Stiche zwischen den 
Schulterblattern ein. Das Gesicht war stark gerétet, der 
Puls bschleunigt. Innerhalb kurzer Zeit hatte sich eine 
betrachtliche An&mie entwickelt. Die Erholung erfolgte lang- 
Sem. Relativ lange bestand eine deutliche Dyspnoe. 7 
Die Hyperglobulie war erst zwei Jahre nach der Vergiftung 
verschwunden. 


aioe nace penned (CgHa- Cle (NO)o (1,2,4,). Es wirkt etwas 
8 Ornitrobénzol, unterscheidet sich von diesem 
jedoch durch die starkere Schleimhautreizung und eine be- 
sonders starke Reizwirkung auf die Haut. Chlorinitrobenzol 
wird im Organismus in Mononitroanilin umgewandelt und so. 

im Urin ausgeschieden (Nachweis siehe bei Dinitrobenzol). 


Von Trinitrobenzol (CgH (NO>)3), von dem zwei Isomere 
(1,3,5-Trinotrobenzol und 1,24; moind trowensols existie- 
ren, sind Vergiftungen am Nenschen bisher nicht bekennt ge- 
wordene Nach White und Hay wirkt es im wesentlichen nur we- 
niger giftig als m-Dinitrobenzol. 


Die Giftwirkung des Nitrotoluols (CH), .«CH3+« N02) ist sehr 
schwach qualitativ der der bisher beschriebenen Kérper gleich. 
Die drei Isomeren, o-,p- und m-Nitrotoluol, von denen die 

o~, und p-Verbindung in den praktisch verwendeten Gemischen 
Uberwiegen, werden die letzteren in der Sprengstoff-, Muni- 
tions- und Teerfarbenindustrie verwendet. Die Aufnahme er- 
folgt durch Einatmung von Staub oder durch Trépfcheninhala- 
tion. Bei langdauernder Arbeit und besonderer Disposition ent- 
wickeln sich Meth&moglobinamie und Ankmie. Ersters Schadi- ; 
gungen sind nicht auf die Wirkuhg des-Nitrotoluols, sondern 
lang seine Verunreinigung mit Tetranitromethan zurfickzu- 
fihren (Koelsch). 
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Von den cammuihiianicn Isomeren des Dinitrotoluols (C¢H 
“(NOp)2). hat nur die 2,4-Verbindung gewerbliche Ose 
benutzt sie in der Sprengstoff-und Teerfarbenindustrie. 

Des klinische Symptomenbild ist das gleiche wie bei den voz- 

beschriebenen Vergiftungen mit anderen aromatischen Nitro- 

verbindiingen. In einem Fall traten nach Biergemss: akute 

Verwirrungszusténde und GedAchtnisverlust auf (sriedlinder). 


3.) Dinitrobenzol. 
Dinitrobenzol C,¢ Jo ist der bei weitem in der Herstellung so~ 
. wohl als auch if age tr Randell gesundhextsgefahrlichste 


Sprengstoff. neces von gewerbehygienischer Bedeutung ist nur das 
m-Dinitrobenzol, .die o- und p-Verbindung spielen technisch keine 
Rolle... Dinitrobenzol ist ein fester, in reinem Zustand farbloser und 
geruchloser Kérper. Die Hautresorption steht bei Dinitrobenzol als 
Quelle der Giftwirkung im Vordergrund. Dinitrobenzol wird im | 
Organismus zu Mononi troanilin abgebaut und so im Urin ausgeschieden. 


Der Nachweis von Mononitroanilin im Urin erfolgt nach folgen- 
der Methode: Dem Urin, baw. seinem Filtrat oder Atherauszug 
wird Zinnchlorir unter Abkihlen zugesetzt und mit verdtinnter 
Natronlauge neutralisiert.- Beim Zusatz einiger Tropfen einer 
Natriumitritldsmmg entsteht bei Anwesenheit von Mononi tro- 
anilin eine geib bis gelbbraune Verfarbung. 


Dinitrobenzol ruft alle oben beschriebenen akuten und chronischen 
Vergiftungserscheinungen, einschlisslich dex Leberschadigungen in 
typischer Weise hervor. 


a) Die akute Versiftung. 


Neben den im allgemeinen Teil avufgeffhrten Symptomen treten Ver- 
dauungsbeschwerden, bisweilen starkes Hautjucken auf, wozu in schwe- 
ren FAllen-in starkerem Masse Beklemmngsgefhhl auf der Brust, stdr-. 
kere Kurzatmigkeit, Herzklopfen usw. als Zeichen eines leichten 
Sauerstoffmangels treten. Schwierigkeiten bei der Miktion sind nicht 
selten. Die ebjektiven Befunde (Kurzetmigkeit, Cyanose, Meth&moglobin- 
bildung, h&molytischer Ikterus, Blutverénderungen) sind oben~be- 
schriebene 


Bei Fraven setzen die Regelblutungen aus oder sind verstarkt 
und oft mit heftigen Schmerzen verbunden. 

An Zentralnervensystem kommt es infolge der schlechten Saner- 
stoffversorgung des Gehirns schon frihzeitig: zu funktionellen 
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Sehstérungen, auch Anisokorie und Nystagmus wurden beobach- 
tet (Floret), auch das Hdrvermmgen ist herabgesetzt. Der 
Geng wird unsicher und schwankend. Bisweilen besteht ein 
deutlicher Tremor. Sensibilit&t wud Motilitat bleiben meist 
intekt. Im indstadium entwickelt sich ein kematéser Zustand 
mit den oben beschreibenen Symptomen. 


Der t&dliche Ausgang ist nicht sehr h4ufige In den meisten FAllen 
kommt es zu einer raochen Besserung zumeist ohne lAngere zeit thber- 
dauernde Restsymptome. Die Prognose ist im allgemeinen gtnstig. 


b) Die subakute bzwe chronische Vergif tung. 


Bei der chronischen Dinitrobenzolversiftung treten die nervésen Er- 
scheinungen, die bei der akuten Vergiftimg recht ausgesprochen sein 
kSnnen, viel mehr in den Hintergrund. Die Blutveranderungen und in 
vielen Féllen auch die Leberachidicuncen beherrschen das gesamte 
kliniseche Krankheitsbild. 

Die anfanglichen Beschwerden sind wenig charakteristisch und wenig 
ausgepragt, das Gesamtbefinden und der Appetit wenig gesort. Das 
volle Vergiftungsbild ist oben beschrieben.. 


AurfAllig sind die gelegentlich auftretenden schweren Optikus- 
schBden, die nicht selten fir dauernd bestehen bleiben. Objek- 
tiv finden sich entzundliche Erscheinungen an der Sehnervenpo- 
pille mit temporaler Abblassung derselben, manchmal auch 
zentrale Skotome. 


In allen Fallen mit schweren Leberschadigungen ist die Prognose durch- 
aus ernst, wenn nicht infaust, in den Ubrigen Fallen noch immer — 
gunstige Bei der chronischen Dinitrobenzolvergiftung bleiben im An- 
schiuss an die sehr langsam verlaufende Rekonvaleszenz allgemein 
nervése Symptome sowie andmiscne gustande Zurucks deren Ausheilung 
langere Zeit erfordert. 


An der Haut. werden durch Dinitrobenzol knétchenformige Ekzeme mit 
mehr oder minder starken Havtschwellungen beobachtet. 


. Dinotrobenzol ist die gefahrlichste der in der Sprengstoffindustrie 
zur. Verarbeitung geiangenden Nitroverbindungen, auch unter besten 
Betriebsverh&ltnissen ist mit dem Auftreten von Gesundheitsschadi- 
gungen zu rechnene 


he Trinotrotoluol. 


Reines Trinitrotoluol ees CH, (NO Ja) (25446) bildet heligelbe, im 
Licht allmfhlich nachdwm de; eZu geruchlose Kkristalle mit ei- 
nem Schmelzpunkt von 82°C, die im Wasser iaum, in Bensol dagegen 
leicht l&slich sind. Es existieren mehrere Isomeren, Technisches 
Trinitrotoluol, das gewerbliche Vergiftungen hervorruft, kann' mehr 
oder minder mit Nitrobenzol, Kohlenwasserstoffen, Nitrosen Gasen und 
vor allem Tetranitromethan verunreinigt seine Diese Verunreinigungen, 
namentlich die Beimengungen von Tatranitromethan, sind nur wahrend 
des Herstellungsprozesses von Trinitrotoluol vorhanden, durch die 
exakte Durchfthrung der vorgeschriebenen Reinigungsamethoden (Sulfit- 
wasche, strenge Abnahmebestinmungen) ist bei der Verarbeitung von 
Trinitrotoluol nicht mehr (z.Zt. Wenigstens) mit derartigen Verun- 
reinigungen zu rechnen. 


‘Da im Jahre 1940 bei der Yerarbeitung von Trie eifie Zahl voh 
TodesfAllen an akuter gelber Leberatrophie aufgetreten ist 
und hierbei Verunreinigungen durch Tetranitromethan mit Si- 
cherheit auszuschalten sind, kann die namentlich vom Welt- 
krieg her bekannte Streitfrage der Urheberschaft des Tetrani- 
tromethans ffir die schweren Lebererkrankungen in dem Sinne 
entschieden werden, dass Trinitrotoluol selbst als reines 
Produkt die ausgesprochene leberschadigende Wirkung bei dis- 
ponierten Menschen besitzt. 


Die Aufnahme erfolgt in erster Linie durch die Einatiaung von Staub 
(Pressverarbeitung) oder von Dampfen (Schmelzen, Abfillung im Flfs- 
sigen Zustand), also durch die Lunge.e. Die Hautresorption spielt nur 
eine untergeordnete Rolle. 

Die Ausscheidimg von Tri erfolgt z.T. durch die Lungen, z.T. dureh 
den Harn in Form der Glucuronsfureverbindung des 2,6 Dinitro-l- 
tydroxyleminotoluolse Nachweis durch die Webstersche Probe. 


12,5 com Harn werden mit der gleichen Menge Verdtinnter 
Schwefelsaure (20 Raumteile konz. Schwefelsaure mit 80 Raum- 
teilen Wasser) gemischt und in einem Scheidetrichter mit 

10 com Ather geschuttelt; die Wasserige Flissigkeit wird ab- 
gelessen, die zurfickbleibende Atherlésung mit 25 com Wasser 
gewaschen, dann in einem Reagenzglas-mit 5 com alkoholischer 
Kalilauge (4-5 g Kaliumhydroxyd in 100 ecm abs. Alkohol) ver- 
setzte Ist Trinitrotoluol vorhanden, so tritt je nach der. 


Menge eine Rosa- bis Purpurfadrbung avf. Die Ablesung muss 
schnell erfolgen, da vor allem bei schwach positiver Reaktion 
die Farbung bald in Braun tibergent. Die Reaktion ist ausser- 
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ordentlich empfindliche Sie ist bei allen Arbeitern positiv, 
die mit Trinitrotoluol arbeiten, meist schon in der ersten 
Arbeitswoche, zuweilen erst nach lj Tagen. Nach Aussetzen 
der Arbeit fhllt sie einige Tage leng positiv aus. Ist die 
Reaktion auch ohne Zusatz von Schwefelsfure positiv, so war 
der Harn nur mechanisch durch beigemischtes Trinitrotoluol 
verunreinigt (nach Flury-Zernik, 1.¢eS.23h). 


Der positive Anfall der Websterschen Probe beweist nur die Aufnehme 
von Trinitrotoluol im Organisms, besagt aber nichts fiber etwa be- 
stehende toxische Resorptionserscheinungene 

Thr Wert ist demit fir diagnostische Untersuchungen sterk beschrankt 
und ihre Durchffihrung wird daher mr in ZweifelsfAllen fiber die Natur 
der einwirkenden Nitroverbindungen weiterhelfen kénnen,-ferner kann : 
mit ihr der Erfolg besonderer technischer Schutzmassnahmen und eines 
etwa veranlassten Arbeitsplatzwechsels kontrolliert werden. 


Vereinzelt sei beobachtet werden, dass bei schweren Vergif- 
tungen durch Trinitrotoluol sogar die Webstersche Probe 
negativ ausfiel. Kontrollbefunde sind hierzu notwendig. 


Die akute Vergiftung durch Trinitrotoluol ist prektisch unbekennt. 
‘Akut verlaufende Vergiftungsf4lle sind in EinzelfAllen bei besonders 
empfing lichen und disponierten Menschen schon naeh kirzerer Beschif- 
tigungszeit zur Beobachtung gekommen, lassen sich aber in die Reihe 
der chronischen bzWe subakuten Trinotrotoluolvergiftung einordnen. 


Die Giftwirkung zeigt sich erst nach einem lAngeren Kontakt von min- 
destens einem Monat, zumeist nach einer Beschaftigungszeit von 2-/, 
Monaten. Die schweren Erkrankungen, die nur bei einer entsprechenden 
individuellen Disposition auftreten, beginnen nach den vorliegenden 
“Erfahrungen mit grosser Regelmassigkeit im Zeitraum von ji-16 Wochen 
Bach Beginn der Arbeitsaufnahme bzw. Berthrung mit Trinitrotoluocl. 


Die Initialsymptome der chronischen Vergiftung bestehen in Kopfschmer- 
zen, tblem Mundgeschmack, Mundtrockenheit oder Speichelfluss, Appetit- 
losigkeit, allgemeiner Schwa&che; lokgle Reizsyeptome kénnen insbesonde- 
re bei den mit der Herstellung von Trinitrotoluol und in der Sulfit- 

\e beschbftigten Gefolgschaftsmitgliedern infolge der hier vor- 
-handenen Verunreinigungen in erster Linie von Tetranitromethen im 
Vordergrund stehen. 

Die Reizung der Luftwege dussert sich in Katarrhen der Nase und des 
Rachens, trockenem Husten und Kurzatmigkeit. Niesen wud Nasen- 

bluten treten auf, die haufig mit starken Stirmkopfschmerzen verbun- 
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den sind. Die SchleimhAute der Augen sind in einem Reizzustand. Bei : 
der Einatmung von Staub, aber auch von D&mpfen stehen Reizsymptome 
yon Seiten des Magen-Darmkanals oft deutlich im YVordergrund. bBrech- 
reiz und Erbrechen, Aufstossen oft auch Verstopfung. Flatulenz und 
Durehfall sind die am meistens geklagten Symptome. In manchen Fhllen 
klagen die Kranken uber qualende krempfartige Leibschmerzen. W&hrend 
die lokalen Reizsymptome, die sich auch an der Haut (siehe unten) 
zeigen kinnen, im allgemeinen harmlos sind, aber sehr ldstig und w- 
engenehm empfunden werden, sind die resorptiven Erscheinungen sehr 
schwerwiegend und ergeben stets eine zweifelhafte Prognose. Es kommt 
in erster Linie zu schweren Scha&digungen der Leber mit ikterischen 
Erscheinungen mit Auftreten von Gallenfarbstoffen und Bilirubin da- 
neben von Eiweiss. und Zucker im Urin bzw erh&éhten Bilirubinseru- 
werten. Die resorptive Giftwirkung auf die Leber soll. bis gleich- 
zeitigem Einwirken von Ammonsalpeter gesteigert sein. Innerhalb we- 
niger Tage, oft aber auch nach einer scheinbar kurz anhaltenden Bes- 
serung entwickelt sich das klinische Bild der subakuten bzw. akuten 
gelben Leberatrophie mit allen ihren tickischen klinischen Erschei- 
mungen.e (Ikterus, Bauchdeckenspannung, Verkleinertng der Leberdemp- 
fung uswe) Bradykardie und Pruritus fehlen jedoch meist. Der Tod tritt 
im Koma hepatikim gelegentlich mit hochgradiger motorischen Unruhe, | 
Sommolenz und schliesslich Bewisstlosigkeit ein. Vereinzelt wurde 
ein terminaler Ausgang der Trivergiftung unter dem Bild einer 
Agranulocytose beobachtet. Herz und Kreislauf sind wie die Lunge 
an dem grossen Krankheitsgeschehen wenig, h&chstens sekunddr, betei- 
ligt. Menchmal treten Pulsunregelmissigkeiten auf. Blutdruck und 
Pulsfrequenx bleiben jedoch im allgemeinen bis an das Endstadium nor- 
male Die Blutver&nderungen sind ge e Typisch ist die Vermehrung > 
der Heinz'schen Innenkirperchen. Met obin ist kaum nachzuwei- 
sene Beim protrahiertem Vergiftungsverleuf ist eine ankmie fest- 
stellbar. Im weissen Blutbild wird nicht selten enfanglich eine 
neutrophile Leucocytose, die aber rasch in die typisehe Leucopenie 
ubergeht, beobachtet. Gleichzeitig damit tritt eine relative Lympho- 
cytose auf, Eine Vermehrung der Zosinophilen wurde von verschiedener 
Seite beobachtet, in-schweren Fallen treten subkatume und Schleim- 
hautblutungen auf. Bei schweren Leberparenchymsch&digung wird die 
Takata-Ara Reaktion im Serum positive Bilirubin ist im Serum direkt 
und indirekt stark vermehrt. Das Gesamtschloesterin ist stark 
héht und die Cholesterinester stark vermindert. (Estersturz). 
‘Zentralnerversysten finden sich keine typischen Symptome bawe ae 
BSolche, die im Verlauf des Koma hepatikum auftreten. 


Im Einzelfalle sind Gedichtnisschwache, Sehst&rungen, peri~ 


phere Neuritis, bei Madchen psychische Depressionen und 
auch Erregungszustande beschriebehn. 
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‘BAvufig treten Menstruationsstérungen mit unregelmAssigen und verrin- 
gerten Regelblutungen auf. Es ist hierbei auch an die Wirkung der 
Orts~- und Milieudnderung, besonders bei der Lagerunterbringung von 
Frauen zu denken, da wir bhnliche Erscheinungen auch bei nicht ge- 
sundheitssch&dlichen Arbeitsprozessen h&ufig zu sehen bekonmen. 


Potenzstérungen bei M&nnern sind in Einzelfallen auf T. 
zurickgefuhrt worden( ?) 


Trinitrotoluol hat anscheinend eine besonders spezifische Wirkung auf 
das Leberparenchym. Das Einsétzen der Erkrankung ist oft wenig ein- 
dringlich, daher erfolgt das Aussetzen von der Arbeit oft zu sp&t 
bzwe wird nach einer anfanglichen Besserung die Wiederaufnahme der 
Arbeit zu frih gestattet. Es sind Sp&ttodesfalle nach der Entlassung 
oder wdhrend.des Urlaubs nach anfamgliche leichten Erkrankungen mit 
rascher Besserung beobachtet worden, die zur besonderen Yorsicht 
mahnen missene 

Bei Triarbeitern sind von verschiedenen Stellen Stdéruygen der seat 
saftsekretion im Sinne einer hypaziden Gastritis, selten einer hyper- 
aziden Gastritis beobachtet worden. 


zZundchst dachte man, dass Trinitroto4iuol mit der Salzsdure 
des Magens schleimhautsch&Adigende Verbindungen eingeht. Tri 
verhilt sich jedoch indifferent gegenfiber verdumter Salz- 
sfure. Dagegen erfolgt bei alkealischer Einwirkung ein ra- 
scherer Angriff, hzwe Abbaue Es wird daraus gefolgert, dass 
hypazide Menschen méhr gefAhrdet sind als hyperazide. 


An der Haut treten unter lebhaftem Jucken und Brennen Erytheme, 
Quaddeln und Blaschen mit nachfolgender Abschuppung und lengwierige 
ndssende Ekzeme- auf. 

Sekundfre Lichenifikation wird beobachtet. Pridilektionsstellen sind 
Arme und Fisse und Reibunsstellen der Haute Unreinlichkeit und 
Schweiss beginsteigen das Auftreten von Hauterkrankumgene In schweren 
FRllen bei individueller Disposition sind sekund4re Entzfindengen der 
Lymphinoten und Lymphbahnen beschrieben. Die Prognose ist bis auf die 
mit schweren Leberschhdigungen einhergehenden FAlle durchaus ginstig. 


Nitroxylol a und Trini troxvlol CoH, (CH) (NO), » die 
beide in der Pictu keine oder hur eine unbedéutende 
Rolle spielen, i forfinau wie das Mononitrobenzol, nur wesent- 
lich schwhcher. 

Nitrophenel ¢ a OH NO, Die p-Verbindung ist am giftigsten. Vergif- 
tungen am MenSc en poe bisher nicht bekannt geworden. 


a 


a 


6. Verci Ze init " 


Dinitrophenol 1,2,4 CgH,0H NOz ist eine gelblichweisse, kristallini- 
sche Substanz mit einem =p osha ti von 113- “115°, ist in Wasser 
schlecht, gut in organsichen Lésungsmitteln ldsliche Obwohl eine um- 
fangreiche Literatur ther. Vergiftungen mit Dinitrophenol besteht 
(Abmagerungskuren !), ist die Zahl der gewerblichen Vergiftungen ge- 
rt e 

iy Vergiftuncsbild ist stark abweichend von dem der Vergiftung 
durch aromatische Nitroverbindungen. 

Die Aufnahme erfolgt durch Einatmung von pampfen oder des Staubes, 
der 2-T Ze. auch verschluckt wird umd so auch bei Inhalation vom Magen- 
und Darmkanal aus resorbiert wird. Bei stark schwitzenden Personen 
spielt auch die Resorption durch die Haut eine nicht unbetrdchtliche 
Rollee Leber, Nieren - und Lungenleiden, insbesondere Lungentuberku- 
lose, Alkoholismus, Rheumatismus und StSrungen der WArmeregulation 
steigern die Giftwirkung. Diese ist gekennzeichnet durch eine be- 
trichtliche Steigerung der Gewebsoxydationen, verbunden mit einer 
lebhaften Hyperthermie bis zu 40° Celsius und dariber, Atemnot 

bei hochgradiger Beschleunigung der Atmung und der Pulsfrequenz bei 
weichem, hipfendem Puls. Subjektiv stehen nebem dem Luftmangel ein 
qualendes Warmegefuhl mit Schweissausbriichen und Durstgefuhl und Ap- 
petitlosigkeit im Vordergrund. Bei chronischem Verlauf tritt starke 
Abmagerung eine Der Grundumsatz ist stark sesteigerte Auffallendist 
starke Cyanose, die im Gegensatz zur Vergiftung durch andere Nitro- 
verbindungen nicht auf Meth¥moglovinbildmg zurtickzufthren ist, son- 
dern auf eine Kohlenséurefiberladung des Blutese Beim, 1,2, Dinitro- 
phenol fehlt im Gegensatz zu seinen Isomeren die Meth&moglobinbildung 
volikenmen, das Blut ist durch NitrobAmoglobinbildung-auffallend 
hellrote Ausser leichten Anamien treten Blutverdnderungen keum auf. 
Im Blut ist Dinitrophenol nachweisbar (Tainter-Wood). | 


Das zehnfach verdinnte Blut wird zunachst in der ublichen Wei- 
se mit Wolfranskure und Schwefelsfure enteiweisst; das klare, 
farblose Filtrat wird mit Natriumkarbonat alkalisch gemacht 
und die auftretende Farbung der Lésung mit derjenigen ver- 
glichen, die eine Lésurg besitzt, die auf gleiche Weise aus. 
Normalblut mit einem bestimmten Dinitrophenolzusatz erhalten 
wurde. 


Milehsaure und Azetonkérper sind im Blut vermehrt nachzuweisen, die 
Alkelireserve ist vermindert. In mehreren FAllen sind Agranulocytesen 
beobachtet worden. Gatrointestinale Stérungen sind nicht erheblich, 
schwere Leberschddigungen fehlien. Eine zuweilen feststellbare gelbe 
Houtverfarbung ist nicht hepatozelluldrer oder h&molytischer Genese, 
sondern durch die Ablagerung gelber DinitrokSrper in der Haut zu er- 
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klaren. Schkdigungen der Nieren fehlen. Vereinzelt sind Cystitiden 
mit Albuminurie und H&maturie beobachtet. Die Ausscheidung erfolgt 
in Form von Aminonitro- oder Diaminophenol sehr rasch,-der Nachweis 
im Urin erfolgt hach der esate von AeMeyer : 


Der Urin wird mit neutralem Bleiacetat geklart, mit Zinkstaub 
und Schwefels&ure bis zur vélligen Entfarbung reduziert. Zu 
dem Filtrat werden einige Gt Saas einer mit Schwefelsbure 
angeshuerten Keliumbichromatlésung zugesetzt. Die Anwesenheit 
von Dinitropheno] ist an der auftretenden Rotf4rbung zu er- 
kennen. Zur genaueren palngre ears werden nach anderer Vor- 
sehrift (vgl.Flury-Zernik $.) h) 10 com Urin mit 1 ccm logiger 
Schwefels&ure und 1 com, 0,5%igem Natriumnitrit versetzt uiide . 
die Mischung 15 Minuten im Dunkeln stehen gelassene Dann wird 
sie mit 10. com Aether ausgeschittelt. Violette Farbung des 
Aethers zeigt die Anwesenheit von+-, weinrote von p-, gold- | 
gelbe von o-Aminonitrophenol an. 2 


In der schweren Félien yor allem treten von seiten des zentralnerven- 
systems Bewusstlosigkeit, Koma, motorische Unruhe, gelegentlich auch 
‘gehwere Krémpfe eine Der Tod erfolgt im Koma unter Krémpfen bei Mydri- 
esis und schliesslich erloschenen Reflexene Bei peroraler Aufnahme 
‘sind schwere Linsenerkrankungen (subkepsulare tribungen) mit darauf~ 
folgender Erblindung hdufig. 

‘Durch Dinitrophenol werden neben allergischen (Kosinophilie, Fieber), 
‘maculo-papulésen und urticariellen Exanthemen auch, schwerste exfolia- 
tive Hautveranderungen mit starken Odemen, Gewebssaftabsonderungen, 
*Verkrustungen, Nagel-und Hearverlust beobachtet, die zu schweren und 
‘schmerzhaften Hautkontraktureh fihren kénnen, Die schweren Vergiftun- 
gen haben eine ‘infauste Prognose, voribergehende Besserung und das 
Auftreten einer Euphorie gelten als ungfinstiges Zeichen. Eine spezi- 
fisehe Therapie fehlt, an wirksamsten ist noch die reichliche Zufuhr 
von Filissigkeit in Form von isotonischer Kochsalz- oder Traubenzucker- 
_infusionen, Dauertropfeinldufen oder Hypodermoklyamen sowie kihle B&- 
Ger heben' den anderen therapeutischen Massnahmen, die allgemein fir 
die Vergiftung durch aromatigehe Nitroverbindungen beschrieben sind. 


‘Vergiftungen durch die anderen Isomeren des Dinitrophenol verlaufen 

; grudsatzlich anders, sie &hnein dem allgemeinen oben beschriebenen 
Vergiftungsbild durch aromatische Nitroverbindungene Praktisch werden 
Sie kaum zur Beobachtung kommen. ' 


Trinitrophenol O/H 0H (1H0,,) 3 ist zu 1% wasserléslich und schmeckt 


on 
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sterk bitt Trini rephenol ist einer der am wenigsten gesundheits- 
z ichen’ Sprengstoite. 


Die bei gewerblicher Vergiftung auftretenden Krankheitserscheinungen 
sind charakterisiert durch Reizung der Schleimhaute (Schnupfen, Nies- 
reiz, Hustenreiz),, Hautausschlage und Magenbeschwerden, sie sind im 
alligemeinen harmlos. Bei Vergiftungen schwerer Natur wéhrend der Ni- 
trierung und Wasche handelt es sich weist nicht um Trini trophenol- 
yergiftuncen, sondern un die Einwirkung nitroser Gase. | 

Die Haut der Pikvinsaurearbeiter ist typisch gelb verfarbt, insbesonde- 
re im Gesicht,-an den H&nden und Unterarmen, abenso zezgen die Kopf-~ 
haare, besonders der.Stirnpartien vorwiegend bei blonden Personen, 

eine gelbrétliche Verfaérbung. Es kann aber auch zu dem durch aligemei- 
ne Gewebsverfarbung verursachten, allergischen Pikrinikterus kommen, 
bei dem auch die Skleren gelb verfdrbt sind. Dieser Pikrinikterus hat 
mit echtem Tkterus | nichts zu tune Dasgelegentlich auch Selbstvergif- 
tungen vorkomnen konnen, wird zur Differentialdiagnose die Methode 

der Blutuntersuchung auf Pikrins&ure angefibrt. 


Hierzu werden 15 Tropfen Blut mit 3 com einer 9,5%igen Koch- 
salzlésung versetzt und unter wiederholtem Schiitteln 2i, Stun- 
den bei Zimmertemperatur stehen gelassen. Werden dann 1-2 com 
dieser Lésung abgehebert und ist diese auch nur schwach gelb 
gefarbt, so ist der Nachweis der Pikrins@ure erbracht. Setzt 
man-die gleiche Menge einer Methylenblaulésung (1: 50000) zu, 

 schittelt und fiigt nach einer Stunde 10-15 Tropfen Chloro- 
form hinzu und schittelt aus, so zeigt das Chloroform eine 
hellgrtne bis flaschengrtine Verfarbung, was bei silat 
Ikterus nicht der Fall ist. 


Auch im Harn ist der Nachweis von Pikrinsdure leicht m&glich. 


Legt man einen ungefirbten Seiden- oder Wollfaden 2; Stun- 
den lang in den mit Schwefelsdure leicht, angesduerten Harn, 
so wird er in Anwesenheit von Pikrinsaure gelb; eine Ent- 
farbung des Fadens tritt euch nach ldngerem WAssern nicht 
mehr ein (Koelsch). Man kann auch den Harn mit Selzhure 
ansfuern, mit Ather ausschtttteln und zu dem gelben Atheraus- 
zug-etwas Natronlauge hinzufigen. In Gegenwart von Pikrins&4u- 
re wird der Ather farblos, die Lauge rote Nach peroraler 
Aufnahme grosser Pikrinsfuremengen wechselt der Urin nach 
l4ngerem Stehen in auffalliger Weise seine Farbe; dieser 
Farbenumschlag beruht auf Reduktion der Pikrins&ure in die 
viel giftigere Pikraminsbure (Pohl). Bei einer-gelegentlich 
beschriebenen akuten Vergiftumg durch Pikrinshure wurde 

bei einer 18~-jahrigen Munitionsarbeiterin, die in einer 
Wolke von Pikrinstaub geraten war, nach einer kurzen Bewusst- 
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losigkeit bei allgemeinen Beschwerden eine mAssige hypo- 
chrome Anamie gefunden. ber eine kurze Zeit bestand eine 
relative Lymphocytose, Abschwhchung der Kniesehnenreflexe, 
Unrobilinogenvermehrung im Urin, Oligurie. Die Magen- 
aussplilung férderte massenheft Pikrinsaurekristalle zu Tage. 


Bei chronischen Vergiftungen wurden gelegentlich Conjunctivitiden 
und Nasenscheidewandperforationen, selten Bronchopnewmonien beob- 
achtet. In schweren Fallen traten gastritische und enteritische 
Symptome, Fieber und neuritische Erscheinungen (Neischiadicus), Schwin- 
del, Kr&mpfe, Muskelkontraktionen und Meth&moglobinbildung hinzu. 


Bei Frauen wurden Regelstorungen und zeitweilige Amenorrhoe 
beobachtets In einem Fali wurde ein Abortus auf die Be- 
schéftigung mit Pikrins&ure zurfickgefbhrt{ 7). 


An der Haut treten hufiger als bei Trinitrotoluolarbeitern besonders: 
im Sommer und bei starker Hitze mehr oder minder ausgepragte brennen- 
de, juckende, nassende und blaschenformige ekzematése Veramderungen 
auf; in manchen-FAllen bestehen schwere Toxicodermien mit Rétung 

und Sdematéser Schwellung der Haut, Erscheinungen, die von Fieber 

und schwerem allgemeinen Krankheitsgefthl begleitet sind. Die 
prognose ist durchweg giinstig. 


Bei etwa zur Beobachtung kommenden Selbstvergiftungen sollen 
neben den anderen therapeutischen Massnahmen Magenspélungen 
durchgefthrt und milde Abffihrmittel gegeben werden 


8. Vergiftungen durch Hexanitrodiphenylemin und Tetranitrome thylaniline 


Hexanitrodiphenylamin (NO), CgHDN - O,H, (N03), 


Zu Beginn der Bsch&ftigung mit Hexa erkrankt ein grésserer Prozent- 
satz der Gefolgschaft an akuten Hautentzindungen in Form von papu- 
lésen Akzemen, vorwiegend an dern HAnden-und im Gesicht. Diese Haut- 
reizungen klingen im allgemeinen nach 10-1) Tagen ab und rezidivie- 
ren nicht mehr. Bei disponierten Menschen kann es jedoch einerseits 
zu sehr schweren Dermatitiden, auch zu generalisierten Ekzemen kommen, 
die eine sehr lange Ausheilungszeit beanspruchen, anderérseits kénnen 
aber auch dauernde Rfickfalle ein Arbeitsplatzwechsel notwendig machene 


Die allgemeine Giftigkeit von Hexa wurde zunAchst als gewerbehygie- 
nisch bedeutungslos angesehene Neuere Erfahrungen jedoch ergaben in 
einem inmerhin erheblichen Prozentsatz der mit Hexa Besch&éftigten, 
neben den Hauterkrankungen ein h&ufiges Auftreten von erheblichen Ma- 
genbeschwerden, die starker als bei Trinitrotoluol auftreten. ‘Weiter 
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wurden Mundschleimhautver&nderungen im Sinne einer Stomatitis ulcero- 
$a und Paradentose beobachtet. 


Es besteht auch der Verdacht in einem Falle, dass Herzverande- 
rungen im Sinne einer Myocarditis bei der Arbeit mit Hexa in 
Zusemmenhang gebracht werden kénnen( ?) 


Auch allgemeine fbelkeite- und Mattigkeitssymptome wurden ‘beobachtet. 


Tetrenitromethvleniline H,(NO,),. Ne NOCH. 


Auch bei Tetryl steht die hautreizende Wirkung Ahniich den oben be- 
schriebenen Veranderungen im Vordergrunde Die unbedeckten Hautpartien 
sind gelb verffrbt, ebenso die Haaree An allgemeinen Erscheinungen 
wurden bei Tetrylarbeitern vereinzelt Schlaflosigkeit und Schwindel, 
Schleimhautreizungen (Schnupfen, Bindehautreizungen) h&ufiger leichte 
Magen-Darmstérungen, die besonders bei Frauen wAhrend der Menstruation 
euftreten und im einzelnen Falle auch ein Ikteras beobachtet. 

Schwere Schddigungen sind nicht zu beflirchten. 


1.) Nitroglycerin. ie abl (ono ay ist eine vollig geruchlose Fitssig- 


keit, wenig wasser- gut ‘ea €t1bslich. Nitroglycerin verdampft 
ziemlich leicht ashen bei gewShnlicher Temperatur), die wesentliche 
Wirkung ist eine Nitritwirkung. 


le periphere Blutgef&sserweiterung und Absinken des Blutdruckes 

2e Beschleunigung der Herzaktion, ueU. Myocardschaden 

3. <Absinken der Temperatur durch WArmeverlust 

he Methamoglobinbildung, daneben Bildung von Nitroxyhémoglobin 
und Fotomethamoglobin. Eine akute Vergiftung durch die 
Einatmung von D&mpfen ist sehr selten. 


Zu Beginn der Besch&ftigung mit Nitroglycerin kénnen enfdnglich all- 
gemeine Beschwerden, ‘insbesondere st&rkere Hinterkopfschmerzen, auf= 
treten. Zumeist lassen diese anf &nglichen Beschwerden bald nach und 
verschwinden véllig. Eine Gewohnung ist anzunehmen. Bei fhoerempfind- 
lichen kenn auf Grund Ccieser Beschwerden, die dann bestehen bleiben, 
ein Arbeitsplatzwechsel notwendig sein. 


(22 Nitroglycol. _ (Athylenglycoldinitrat) (ONO>) CH5-CH, - (ONOs)» 
Infolge einer wesentlich st&rkeren Giftwirksankeit und der ganz 


‘erheblichen, etwa 100 fach hdheren Fltichtigkeit, aber auch des besse- 
ren Hautdurchdningungsverm&gens ist die gewerbliche Gifteeffhrdung 
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bei den Nitroglycolen betr&chtlich hoher als bei Nitroglycerin. Im 
Vordergrund steht ein Absinken des Blutdrucks und zwar in erster 

Linie des systolischen Blutdrucks, das bei Arbeitsumt erbrechung 

rasch zur Norm guruckgeht (in leichten Fallen auch wahrend der 
Wochenendpause). Nitroglycol ist ferner-ein starkes Blutgift. Bei 
der Einwirkung starkerer Dosen ist die Methkmoglobinbildung deutlich 
nachweisbar. Bei-der Einwirkung kleinerer Dosen ist lenge vor der 
Herzverfnderungen (Beschleunigung oder Verlangsamung der Pulszehl, 
Verfndermgen des Elektrokardiogramms) festgestel]1t worden. Patholo- 
gisch-anatomisch wurden Heramskelverfnderungen und Herzverfettung 
neben SchAdigungen der Gehrinsubstenz in Fom von Ganglienzellende-- 
generationen an der Basis des vierten Ventrikels und am Kleinhirn 
festgestellt. Eine lebersch&digende Wirkung der aromatischen Nitrover- 
bindungen wird nicht beobachtet, wahrend gelegentlich eine Reizwir- 
kung auf die blutbildenden Organe (Leucopenie und Linksverschiebung, 
insbesondere auch Eosinophilie) beobachtet wurde- 

Todesfhlle durch Nitroglycol sind, besonders in Amerika, aufgetreten. 
Auff&llig war der Zusanmenhang mit der heissen Jahreszeit und die 
HAufung der tidlichen, sehr rasch verlaufenden Erkrankungen fiber die 
Zeit des Wochenendes bzw. des Montags.e Diese akut verlaufenden 

Falle fthrten unter dem Bild einee schweren bedrohlichen kollapsar- 
tigen Kreislaufschwiche oder eine Angina pectoris of t in kurzer Zeit 
(axtrem in wenigen Minuten) zum Todee Bei der mehr chronischen Ein~ 
_kung stehen die s chon beschriebenen.Symptome im Vordergrund, an sub- 
jektiven Reschwerden wird ein der Hauptsache uber Kopfschmerzen, beson- 
ders im Hinterkopf, und Sechlafstérungen geklagt. Ebenso wie bei der 
Beschaftigung nit Nitroglycerin treten diese Beschwerden am st&rksten 
bei Beginn der Besch&ftigung auf. Im Einzelfall sind auch Erregungs- 
zust&nde bzw. erhdhte Erregburkeit ‘beschrieben worden. Im weiteren 
wird ber Appetitlosigkeit, gelegentlich auch ther heufige krampfar- 
tige Schmerzanfalle in der Magengegend geklagte Herzsensationen und 
Regelstérungen bei Fraven werden haufiger angepebene Gelegentlich - 
wurde eine subacide Gastritis gefunden; ob sie als eine typische Folge 
der Ni troglyeolvergiftung aufzufassen ist, kann nicht entschiecen 
werden, dagezen ist die sehr hhufig festgestellte geringe Blutdruck- 
amplitude mit Nitroglycolbesch&ftizimg in Zusammelghang zu bringen. 


Iii. Hexogen. Cyclotrimethylennitroamin. ' 


Die Erfabrungen {ber Vergiftungen durch Hexogen sind nicht sehr gros. 
Die Aufnahme erfolgt in erster Linie durch die Einatmung vor Staub. 
Typisch ist das 4uftreten von plétzlichen Unwohlsein, begleitet von 
anfallweise auftretender Rewusstlosigkeit. Nach Erbrechen tritt Bes- 
serung ein. Sowohl an Menscheh- wie auch im Tierversuch sind schwere 
Erregungszusténde beobachtet worden. Die Krampfanfalle Aussern, sich 
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in lebhaften tonisch-klonischen Krampfene Im Tierversuch wurden 
pei todlichen Vergiftungen pathologisch-anatonische Verdnderungen 

in erster Linie der Niere, obenso degenerative Erscheinungen an 
anderen Organen beobachtete Klinische Erfahrungen stehen hierhber 
noch ause Dureh Hexogen sind bei Sberempfindlichkeit schwere 
Hauterkrankingen aufgetreten .in Form ulzeréser Dermatitis; auch 
schwere SchleimhautschAdigungen mit dem Bid einer Stomatitis ulcero- 
sa wurden beobachtet. 


Die Dringlichkeit dieser prophylaktischen Massnahmen muss sich nach 
dem Gefdhrdungsgrad der jeweiligen Arbeit richten. 

In erster Linie sind Dinitrobenzol- und Trinitrotoluolarbeiter zu 
berficksi chtigen. 

Traubenzucker wird am ieten in Tee, der mit Traubenzucker gesisst ist 
verabreicht. 50 gretgl. sind im Allgemeinen hinreichend. 

Vitemin C muss nach den vorliegenden Erfahrungen in der Menge von 

ca 100 mg, Vitamin B, ih der Menge von ca 4 mg tgl. gegeben werden, 

um eine hinreichende Schutzwirkung zu erzielen. Gute Erfahrungen wurden 
mit dem Pr&parat Dibionta gewopnen, jedoch ist die Liefermglichkeit 
dieses Praparates z.Zt. beschrankt. Dagegen ist die Bezugsmiglichkeit 
im Rahmen einer umfassenden Viteminaktion z.Zt,. fir das pr&parat 
Vitamultin sichergestellt, das neben 30 mg Vitamin C ca 4 me Bj, 
zuziglich des abrigen Vitamin-B-Komplexes, Calciumbiphosphat und 0,3¢g 
4 vs ee earaaaaa tn einem Vitemltinplattchen (Preis: 2,2 Pfennig) ent- 
halt. 


Ce. Interview with Dr. J. Kihnau, Professor of Biochemistry, 
Medical Faculty, University of Hamburg. 


During the war Dr. xihnau carried out research on the following 
sub jects: - 


le The evaluation from a nutritional viewroint of a synthetic 
vitamin A preparation (Vogen by Merck), which was found to be nearly 
equivalent to natural Vitamin A. 


2, The value of synthetic Vitamin E (Hoffman-La Roche), in the 
treatment of progressive muscular dystropye Good results were ciaimed. 


3. The use of synthetic Vitamin B in nutrition, and a searen for 
natural sources of the Vitamin B complex. 
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4.  Tetany resulting from calcium deficiency induced by 
the administration of guanidine derivatives to dogs, and the 
treatment thereof with parathyroid hormone. 


5. The use of Vitemin B complex to control diabetes in 
partially depencreatized gogs. 


6. Observations in connection with the effect of inositol 
on intestinal peristalisis. 


7. The prevention of lead poisoning in humans < the use 
of riboflavin end/or nicotinic acid. 


Dr. Kthneu has been in Hamburg for four years. 


Dd. Interview with Professor Dr. Rudolf Mond, Professor of 
Physiology, Medical Faculty, University of Hamburg. 


Professor Mond has devoted most of his time and effort to 
studies of cell permeability, with particular reference to the 
relationship of red blood cell structure end permeability. In 
studies on frog muscle he found that insulin could increase the 
permeability of muscle fibers to glucose, whereas adrenalin had 
the opposite effect. The alterations in permeability were 
Observed when the glucose concentraion was below the critical 
level of 40 mg. per cent. The work is not conclusive, but may 
be of theoretical interest. During the war, Professor Mond 
also conducted some sthdies with reference to the permeability 
of skin to some sodium chloropropionates, but the results were 
very indefinite.. 


Professor Mond has been et Hamburg for eleven years. 


Ee Interview with Professor H. H. Berg, Professor of Internal 
Medicine, Medical Faculty, University of Hamburg. 


Professor Berg was interrogated at considerale length re- 
garding possible advences in internal medicine. Professor Berg 
was highly cooperative, but it was evident that little progress 
in this sphere has been meade in Germany in the last six years. 
Ee emphasised the difficulties imposed on medicine by the Nazi 
system and by bombing. The only positive points elecited were:- 
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1.) German physiciens have increesed their knowledge of 
louse-borne typhus, but without achieving any notable advance. 


2.) Eyer and Brix have developed e repid slide method of 
doing the Weil-Felix reaction using whole blood. This method 
might be of value in Scrub Typhus. The agglutinations sre per- 
formed on prepared celluloic strips which can readily be carried 
in the pocket. (See Appendix II). Professor Berg spoke highly 
of the practical value of this simple method. It should be evalu- 
ated by a bectericlogist, who should keep in mind that under 
jungle conditions where scrub typhus occurs, laboratory facilities 
are Often lecking, and ea practical simple method, even though of 
very rough accuracy, would be a,veluable aid. 


Professor Berg stated that the chief shortages in Germany 
from the point of view of internal medicine, are of subbphapyri- 
dine, -sulphethiazole and sulphaguanidine for oral use; sodium 
_ citrate; morphine derivitives; atropine; insulin; liver extracts; 
anaesthetics and X-ray films. 


3. Institut ftir Schiffs- und Tropenkrankhei ten. 


. This Institute, founded in 1900, is the chief center 
for the study of Tropical Medicine in Germany. The only other 
center, the Tropen - Genesungsheim at Tiibingen, is of minor 
importance. Befdére it was bombed, it consisted of e« fine build- 
ing for teaching and research with an attached hospital of 80 beds. 


The mein division ere es follows:- 
Protozoology =: Professor E. Reichnow 
Helmiathology : Professor H. Vogel 
Bacteriology =: Dr. Lippelt 


Entomology : Professor Mertini (whereabouts aibenkan! 
Dr. Weyer 


Pathology end ) professor Nauck and Dr. Loos 
Virus diseases ) 


Chemistry end ) Dr. Weise 
‘Biochemistry ) 


Clinical $ Dr. W. Mohr. 
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Te work of the Institute during the war has been hempered 
by severance of contact with the tropics (except the Balkans and 
N. Africa), and by the destruction of premises in 1943. 


The Institute was formerly located at Bernard Nocht Strasse 
No.74, Hamburg, but has been almost completely destroyed. Only 
two smell wards and a clinic are operating at this address. The 
Other departments have been removed to Langenhorn, and the Hammer- 
lend Strasse No.207. 


The chemical and parasitological laboratories, and the 
library functioning at the Hanme land Strasse address were slight- 
ly damaged. Clinical work is being done at Langenhorn, and the 
buildings there are intact. Due to the destruction of the old 
Institute and its equipment, the necessity of moving to new 
locations, and the loss of key personnel due to the war, very 
little original work has been done in the past few years. Pro-~ 
fessor Dr. Nauck, Director of the Institute, is interested pri- 
marily in the virus diseases, but also has a broad knowledge 

of tropical diseases. Dr. Nauck believes that there has been 

no material advance in the treatment of maleria since the intro- 
duction of atebrin and plasmochin. He considers chemotherapy of 
typhus to be of little value. He recommends Yatren and emetine 
for emoebic dysentery, marfanil and sulfanilamide for tropical 
ulcer, and bacteriophage and sulfapyridine for bacillary dysentery. 


Dr. Mohr, Chief of Clinical Medicine. 


Malarias Dr. Mohr has had considerable experience in 
the treatment of melaria with atebrin and plasmochin but his | 
knowledge regarding these drugs compares unfavorably with that 
of malariologists in Britain and the United States. His infor- 
mation is particularly scanty regarding absorption, excretion, and 
blood levels obtained with different doses. He has also had limited 
experience with sontochin. Dr. Mohr believes that the earliest 
relapses in vivax malaria occur 24 to 28 days efter the end of 
treatment with either atebrin or sontochin. He thinks that the 
relapse rate after sontochin is somewhat lower than that following 
atebrin. His scheme of dosage with atebrin is 0.3 grams daily 
for five to seven days. He gives sontochin in double the dose 
i.e., 0.6 grams daily for five to seven days, and believes that 
the tolerance of sontochin is superior to that of atebrin. The 
only symptoms of toxicity which he has noted following sontochin 
are mild gastro-intestinal symptoms in about 1% of the cases 
treated. For relapsing vivax malaria Dr. Mohr recommends 
quinoplasmin. He recommends three tablets daily for twenty-one 


days. He demonstrated a patient who had had seven relapses of 
vivax treated by atebrin. This patient was at present on the 
quinoplasmin treatment. A second case of vivax malaria was de- 
monstrated. This patient had been acutely ill, and gastro- 
intestinal syfmptoms due to malaria had been pronounced. The 
patient was jaundiced upon examination, when admitted. this 
petient was treated by atebrin and plasmochin parenterally. He 
was given 0.5 grams of atebrin and 0.01 grams of plasmochin in the 
same injection, tutremuscularly, daily for the first three days. 
After this, the patient's condition had improved to such an extent 
that he could be treated by oral medication. He was then given 
the usual doses of atebrin by mouth. Two cases of falciparum 
malaria, both quite severe, were demonstrated. One of these 
cases had been treated by intramuscular injections of 0.3 serams of 
atebrin mucinate daily, for two days, followed by 0.3 grams of 
atebrin daily for an additional seven days, by mouth. This _ 
patient appeared to be doing well. The second falciparum case 

not guite as severe as the first, hac been treated by atepe 
tablets administered orally. Three tablets were given daily for 
seven days (one tablet of atepe contains 0.1 grams of atebrinand: 
0.905 grams of plasmochin). This patient was also recovering 
nicely. Dr. Mohr concedes the increased toxicity of atebrin 

and plasmochin administered concurrently, but believes that the 
added risks are Ystified in the treatment of severe cases. In 
addition to these specific remedies, Dr. Mohr usually aiministers 
reduced iron and Vitamin C to makaria patients. He does @edi- 
mentation rates on all serious cases, believing that repeated 
Sedimentation bate on all serious cases, believing that repeated 
sedimettation rates give valuable information if the rate re- ® 
mains high during the remission, an early relapse is likely. 


Kala azar: Dr. Mohr has seen a number of cases of Kala 
azar during the war in soldiers returnigg from the Mediterranean 
Theater. He has used both of the new I.G. Farben preparations 
of solustibosan, iie., solustobosan concentrated, and solustobosan 
in oil. He believes that solustibosan concentrated is superior to 
the dilute preparation both from the standpoint of tolerance and 
of activity. Inasmuch as the concentrated preperation contains 
Older prepemation, larger doses can be given with the pro- 
duction of pressure pain. The intramuscular injections are 
therefore less painful. He also thinks that the preparation 
is more active than dilute solustibosan, even taking into con- 
sideration the difference in antimony content. In other words, 
he believes that 100 millizrams of antimony administered ina 
concentrated solution produce better results than the same amount 
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why this should be so. The treatment which he recommends for 

kala azar is to begin with 0.5 cc. at first, increasing the amount 
by 1/2 cc. each the fifth day. He has given as many as two such 
five-day courses in three weeks. He also claims to have given 

1 cc. of solustibosan concentrated every twelve hours for six days; 
regardless of the type of initial treatment, and believes that all 
patients should receive a course of solustibosan in oil about 

six months after the first course of treatment. In the case of 
soOlustibosan in oil, he gives 5 cc. doses intremusculerly on al- 
ternate days for a fortnight. 


. " Ainoebic dysentery: Dr. Mohr has treated a number of cases 
of amoebic dysentery in soldiers returning from the North African 
and Eastern fronts. He has no improvements to offer on the 
standard treatement. In fact, the treatment which he uses is de- 
finitely inferior to that employed in both the British and American 
armies. He employs Yatren by enema in doses of 1,2 and 3 grams 
dissolved in 5 cc. of water, for intestinal lesions, especially 
those in the lower colon; he recommends emetine for liver lesions. 
He was questioned regarding relapses, and admitted that many 
relapses occurred, but he did not at any time mention the use of 
emetine in bismuth iodide. Fresumably this was unobtainable in 
Germany during the war. For prevention of spread of amoebic 
dysentery in wards, Dr. Mohr had nothing to offer and used only 
standard procedures for disinfecting excreta, etc. He has used 
a yatren-like preparation made by the I.G. Farben during the war, 
and this contained chlorine instead of iodine in the formula. He 
found it less effective and less well tolerated than Yatren. 


“f Bacillary dysentery: Dr. Mohr has uséd bacteriophage for 
the treatment of this disease but says that action is too erratic. 
Some cases respond dramatically while other show no improvement 
whatever. He believes bacteriphage treatment is now superceded 
by sulfonamide drugs. He prefers sulfapyridine used in ordinary 
doses. 


Pappatacci Fever: Dr. Mohr says thet the Wehrmacht had 
excellent results in the prevention of Pappatacci Fever by im- 
pregnating mosquito nets with D.D.T. He knows of no treatment 

‘for this disease. 


Typhus Fever: Originally twenty-five cases of typhus hed 
been admitted to the hospitai under Dr. Mohr's care. Twenty were 
‘still under treatment when visited and were demonstrated. Five 
cases had died. All twenty-five cases were members of the Wehz- 
macht and all had been vaccinated. All fatal cases were elderly 
4.ee-, all were over fifty years of age. The Weil-Felix reaction 
was positive in all cases in dilution of 1:200 up to 1: 6500. 


- 41 - 


Dr. Mohr believes that e diagnosis ean be made on the fifth or 
sixth dey by means of the Weil-“elix reaction. The course of all 
cases was typical. Treatment was for the most part symptomatic. 
He believes chemotherapy valueless and serum neerly so. No 
hospital cross infections occurred. The patients were confined in 
@ special werd but notisoleted from the rest of the hospital, 
No special measures were taken to prevent contact with other 
patients. He relied entirely on D.D.T. end ordinary cleanli- 
ness to prevent spread of the disease to other patients in the 
hospital. 

Trench Fever: These cases*were under the care of Dr. Mohr 
who knows of nothing but symptomatic treatment for the disease. 
The method of diagnosis will be discussed under the heading - 
Dr. Weyer. 


Dr. Lippelt, Chief of the Bacteriology Department. 


‘Dr. Lippelt was atteched to the Afrike Korps during 
the wer and says thet he saw and trected about 1/0 cases of re- 
lapsing fever. He thinks the ceses were louse-borne relepsing 
fever but since from his statements they were all sporadic cases, 
it seems more likely that they were tick-}orne. He used only 
standard treatment (neoersphenamine) and has no contribution of 
velue to make. — 


Dr. Weyer, “ntomologist. 


Dr. Weyer is an able man but is badly handicapped by 
lack of space and facilities for investigation. He has brought 
the enodiagnosis of trench fever to a fair degree of perfection. 
Trench fever, elso called Wolhynian fever, is a chronic disease 
frequently lesting for two years or even longer, end is characterized 
by irreguler ettacks of a very irreguler fever and pains over the 
long bones, especially the tibia. There is no headache, usually 
no loss of appetite, and the liver and spleen ere not enlerged. 
The disesse is found most commonly among those living under un- 
favoreble conditions of hygiene end nutrition. Dr. Mohr believes 
thet the disease is far commoner than is suspected, and that it 
is often diagnosed es a rheumatic condition. The only cases 
positively diagnosed in Germany recently were in soldiers re- 
turning from the Eastern front, particularly Russia and Poland, 
and a few cases from Greece and the Balkans. It appears to be 
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a@ wartime disease but both Dr. Mohr and Dr. Weyer think that 


further study will reveal its presence emong civilians in peace 
time; living in a stete of squelor. The only way of positively 
identifying the disease is by Xenodiagnosis carried out as 
follows: Lice reared in the laboratory for generations ana 
fed daily on a suepected case for from five to seven days. 

The stools of the lice are exemined daily for Rickettsiae by 
staining a smear mede from the stool with Giemsa stein. The 
presence of Rickettsia in the stools furnishes presumptive evi- 
Gence only, since the species of Rickettsie cannot be identified 
with certeinty from smears of stools. Seven days efter the 
lest feeding the lice are sectioned end the intestinal tract 
spread out ona slide. After fixation, the gut is stained 
with Giemsa; characteristic extracellular Rickettsia quintene 
provide a positive diagnosis. The method gives ggod results 
even during asymptomatic remissions of the disease. It 

was further checked by transmitting Trench Fever to patients 
with peresis. Xenodiegnosis is considered to be entirely 
accurate when the result is positive. However, there is no 


negative check. 
Dr. Vogel, Parasitologist. 


Dr. Vogl i's working on Schistosomiesise using Schisto- 
soma japonicum. His technicue is the same as that of Dr. Kikuth 
of Elberfeld (describeé in CIOS Report: Pharmeceuticals at I.G. 
2 egy Plent, Elberfeld, Germany. A Suppbhementary 
Report e } 


Professor Vogel is one of the foremost authorities in the 
world on the subject of Bilharziesis which he has studied inten- 
sively for 15 years. He has in the last few years been making 
an experimental study of accuired immnity to Schistosoma in- 
fection, and has found a method of producing it in monkeys by 
infecting the animelse with parasites of one sex only. These 
produce immunity but, of course, cannot produce ove and, there- 
fore, do not give rise to pathological effects. 


Dr. W. Weise, Chief of the Depertment of Clinical 
Chemistry. 


Dr. Weise has devised a method for atebrin deter- 


mination in blood, urine end stools besed on fluorometric analysis, 


which he claims is accurate to plus or minus 50 gemme in clinical 
atebrin prophylexis. His fincings sre that no difference in 
blood levele exist when the drug is given daily or semi-weekly 
as long as the total amount remains constant. This is true 
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after two or three weeks of atebrin administration. Blood 
level is constent showing no peaks or valleys even on semi-weekly 
administration. Dr. Weise considers that from a scientific 
stendpoint 0.06 gm. atebrin daily is no more efficéent than 0.2 gm 
given on two non-successive days each week. However, from the 
military standpoint it is easier to administer atebrin daily than 
semi-weekly. Although not a clinicien, Dr. Weise has never 
observed psychoses or other toxic effects from atebrin prophylaxis. 
He believes there is true atebrin elimination by bowel based on 
the following observations: When stebrin is administered orally, 
more of the drug is excreted in feces than in urine; when atebrin 
is administered intremusculerly about equal quantities sre found 
in the urine and feces. 


Dr. Weise has devised a nephelmetric method for the deter- 
mination of sontochin in body fluids. Sontochin is more slowly 
eliminated by the body than quinine, but more repidly eliminated 
than plasmochin. A transcript of this method was obtained from 
Dr. Weise and is attached (see Appendix I). 


Professor Reichenow. 


Profesor Reichenow has recently worked particularly 
on the subject of the exo-erythrocyti¢ phases in the life cycle 
of the material parasite - a subject with great practical impli-e . 
cations since it is believed that these are the phases in which — 
the paresites are inaccessible to schizonticides such es atebrin 
and quinine. He has been working with p. praecox and p. cathe- 
merium infections in canaries. Early in the war, Professor. 
Riechenow published the results of work begun in Tanganyika in 
1937, on East African coast fever of cattle. He claims to have 
worked out the complete life history of the responsible parasite. 
Professor Reichenow is a protozoologist of great experience and 
carpetence, but of retiring personality. 


4. Interview with Professor Dr. Horst Habs, Professor of 

Hygiene Medical Faculty, University of Hamburg, and 
chief of the Department of Hygiene of the City of 
Hamburg. 


Professor Habs was interrogated in prison (Huttenge- 
fangnis, Hutten Str. 39-42) to which he had been commited for his 
Nazi activities. From June 1941 until September 1943 he was in 
Greece as consultant in Hygiene to the Germen forces. Since then 
he has been beck in Hamburg. Dr. Habs was very anxious to be of . 
assistence end freely answered questions and volunteered informetin 
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He was closely questioned regarding preventive measures in the 
Balkans. 


| Maleria was very prevalent in the German troops in Greece. 
Preventive measures consisted in: 1) personal protection - nets 
clothing, etc., 2) antilerval measures - Paris green, larvae-eating 
fish (Gembusia), drainage, and 5) 0.06 g. of atebrin daily, which 
Dr. Habs thought insufficient. 


During the occupation of Greece Dr. Habs was in charge of 
the ttalaria control program for the Whermacht. He claims to have 
taken over and extended the work of the Rockefeller Foundation in 
Greece, relying to a great extent on public health officers of the 
Greek goverment trained by the Rockefeller Foundation. He con- 
ducted extensive surveys and found malaria most intense along the 
eoast and in the large valleys, particularly the valley of the 
Struma. He considers ZB. elutus the chief vector. 


‘His interest in Greece was confined to transmission of 

. malaria and control of the mosquito vectors. He had nothing to 
do with treatment of the disease. Dr. Habs was not enthusiastic 
regarding airplane dusting with Paris green because it was un- 
economical and the Germans were very short of Paris green. Best 
results were obtained by hand spraying swamp margins with Paris 
green and with oil. Spraying of D.D.T. on breeding places was 
ted on a small scale since 1943 and results were very good, but 
the Bakrmacht never had enough material for use on a large scale. 
D.D.T was also used for spraying houses and barracks to kill 
imagoes. Dr. Habs considered this the best way to use D.D.T., 
@upecially if a power sprayer is avhilables “Anosal bosb® were 
apparently not used... The Wehrmacht apparently had no effective 
repellant, as Dr. Habs considered repellants useless. He was 
enthusiastic about the role of Gambusia in assisting to control 
Anophles bredding in Macedonia and in Southern Greece. He says 
that while Gambusia could never be relied upon for complete con- 
trol, still control by other measures were enormously simplified. 
Dr. Habs stated that the Wehrmacht first used D.D.T. as a lousi- 
cide in Russia in 1942. 


Dr. Habs also acted as advisor on drug prophylaxis. He 
used only atebrin and quinihe, and considers them equally effective. 
Atebrin was used in doses of 0.06 gm. daily. He thinks that 
, this is no more effective than some total weekly does administered 
on two days of the week, but daily administration is easier to 
earry out in an army. 


In areas in Greses where malaria was intense, practic ally 
all troops eventually acquired the di sease in spite of prophylaxis. 
As a general rule atebrin administration was begun three days be- 
fore troops moved into an endemic area. 
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. For treatment of malaria the general routine in the German 
‘army was: 0.3 gm. atebrin daily for 7 days followed by plasmochin 
0-02 gm daily for 3 days. Troops were then returned to duty. 

Dr. Habs believes that atebria and plasmochin should pot be given 
concurrently because of increased toxicity, although “rofessor 
Hauer of Berlin reports excellent results from combined use with 
no undue toxicity. — 


Dr. Habs believes that atebrin by mouth is nearly always 
adequate for vivax malaria but not for falciparum, as he thinks 
many cases refuse atebrine He advises 0.03 to 0.96 gm daily for 
2 or 3 days to be given intramuscularly. This is then followed 
by the usual oral treatment for 7 days. Dr. Habs advises also 
the same routine for cerebral malaria. 


Kala azar: Dr. Habs saw only seven cases, all from Greece 
or Crete. He used Solustibosan concentrated, and thinks the drug’ 
is better tolerated than the old preparation, but there was too 
few cases and the follow-up was too poor to judge the effectiveness 
of the treatment. He has not used Stilbaamidine. 


Bacillary Dysentery: was a great problem in Greece. 
Dr. Habs thinks vaccine is of doutfujvalue, but considers sul- 
fadiazine treatment useful. 


Amoebic Dysentery: Dr. Habs claims that he did not hear 
of many cases in the army. As far as he knows there is no improve- 
ment on the emetin and yatren treatment. He does not think that 
the Germenamsy used Gevano or the chierine-subati buted preparation 
similar to yatren. 


Pappatacci Fever: Dr. Habs stated that spraying of bed 
nets with D.D.T. produces dramatic results in the prophylaxis of 
this disease. He knows of no treatment. 


Water purification in the German army,is chiefly by a form 
of portable pad filter, “Tornisterfiltergerat", made by she Seitz 
Co., Mannheim. Dr. Habs arranged for a defionstration of this 
filter at the Military Hospital, Langehorn. The filter weighs 
20 kgm. and can be carried on a man's back. It will filter up to 
200 liters per hour. It was distributed, through ordinance channels, 
to all filed troops of the German army in’ the scale of 2 per com- 
pany (150 men). 


It is suggested that filters of this type would be very 
valuable in S.E. Asia Command.in solving the problem of the re- 
moval of amoebic cysts from water. There must be hundreds, if 
- not thousands, of these filters in Germany which could be re- 
quisitioned. It would be very necessary to requisition also 
all available pads and to make arrangements for further manufacture 
of pads. A filter was requisitioned and sent to London. 
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At the Military Hospital stores a chemical agent for the 
purification of water - Microfur (Ketadyn Co., Berlin) was noted. 
The Oberarzt and Oberfeldwebel seid it was new, but they did not 
know its composition. Itis not a chlorinating agent. A 
gsemple has been obtained. 


Dr. Habs stated that the best German delousing agent was 
Lauseto (Bayer). A sample was obtained. Its effect in clothing 
was stated to last six months in spite gf many washings provided 
the temperature was not raised above 50 C). The clothes are 
initially wrung out of al per cent solution. 


Dr. Habs saié that the chief Consultant in Tropical Medicine 
for the German army was Professor Ernst Rodenwalit, ‘rofessor of 
Hygiene at “eidelberg. 


Dr. Habs did not think there had been any medicsl liaison 
between German and Japanese forces. 


5. Ajir-raid Shelters. 


There are three general types of air-raid shelters 
in Germany: 1) underground,.2) reinforced concrete structures 
built above ground, and 3) combination above and below-ground 
shelters. 


1) Undergrovnd Shelters: One of these was visited in Hannover. 


It is located under the main railroad station. It consists of 

four very large rooms fitted only with beds and makeshift benches. 
The ventilating system was grossly inadequate, and the air was 

quite foul. It is presently being used to shelter German civilians 
who are living under most unsatisfactory conditions. The kitchen 
was a small room about twenty by twenty feet, and thick potato 

soup was prepared there, which was the only meal served. The 
sanitary arrangements were crude and inadequate. 


2) Above gponnd Shelters: There are two types of these struc- 
tures. The first is a small cylindrical reinforced concrete shel- 
ter with conical roofs. These shelters were small and equipped ohly 
with benches. They were intended for use only for an hour ar two 
during raids, and are of no medical interest. The seond type 
of above ground shelter is much more elaborate. One of these 
was visited in Hamburg. They were usualyy built in peirs -- one 
large one containing a hospital unit, and a smaller one containing 
rooms for shelter only. <A pair of these shelters is located in 
Hemburg where the ground water level is too close to the surface 
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to permit underground shelters, and another identical pair is _ 
located in Harburg. The larger one visited in Hamburg required 

- one year to build. It is roughly rectanguler in snape, with 
cylindrical towers forming each corner. The dmiensions are as 
follows: Height 48 meters; area 2700 square meters. ‘They are 
five stories high. They are built of special high-compression 
reinforced concrete, and painted black. The dimensions of the 
floors are as follows: The roof is $-2 meters thiak,and the 
other floors are 2.8 meters thick. “he sides are composed 66 two 
walls, the otter of which is two meters thick, while the inner 

is one meter thick. Around the top of the structure is a balcony 
composed of concrete about two meters thick. On this balcony 
there are located about ten 50 mm. anti-aircraft guns, and a 
larger bumber of 28 mm. guns. Above the balcony, on the roof, 
are four pairs of large anti-aircraft guns, each pair consisting 
of two guns of 128 mm. Iumediately under the roof, and opening 
on the balcony, ammunition is stored. In the center of the roof 
is a radar plane-locating device, and around the balcony there 
are pictures of landmarks in Hamburg (church steeples, etc.), 
showing the exact distance of the landmark from the gun. This 

is obviously for purposes of triangulation. On the balcony is a 
large movable crane which handles gun barrels and heavy equipment. 
During the war, the material occupied the top floor of the 
structure. The other four floors were used for hospital and 
-Shelter purposes. The shelter rooms are about twenty by twelve 
feet, and furnished with benches. During raids, all of the 
people of a single neighborhood came to the same shelter. This 
was considered an important factor in keeping up civilian morale. 
fhe various rooms were connected by wide corridors, and the dif- 
ferent floors by elevators and wide stairways. All outer doors 
were constructed of one-inch steel sealed with rubber, so as to 
be gas-proof. There are no windows, but slits with gas traps 
permitted the escape of air to the outside. Each floor had a 
special air-conditioning unit, with arrangements for: temperature 
eontrol, dehumidifying, end gas decontamination by means of acti- 
wated charcoal. ‘he air was distributed around the shelter by 
means of large overhead conduits. In the event that one or two 
of the units should be put out of commission, the remaining units 
were sufficient for ventilating the whole structure. The struckure 
was illuminated by electricity, furnished by connection with the 
city system. An individual Diesel-operated electrical system 
was provided in the basement for emergency use. Water supply was 
‘from the city mains. Sewage was disposed of by pips connection with 
the city sewage system. An individual water supply was available 
from wells under the structure, provided with an electric pumping 
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installation. Conmnunicetion within the structure was by private 
telephone, which «lso hed outside connections, Some idea of the 
effectiveness of this shelter ig shown by the fact that it received 
nine direct bomb hits -- two hits slightly demaged the balcony, 

and other hits were on the roof and demaged the concrete to a dis- 
tance of only about 50 mm. The structure was designed to accom- 
modate 17,000 persons, but frequently as many es 25,000 were housed 
during raids. The people entered the shelter when the air-raid 
warning was received, end left as soon as the “all-clear" was 
given. As a rule they remsined in the shelter only a matter of 
from one to three hours, and consequently no facilities for cooking 
food were recuired. Ample washrooms for men end for women, end 
seperate toilets, were available. The hospit&l was located on 

the seconc floor, end occupied sbout one-third of its space. 

The hospital wes administered by the Harbor Hospital of Hamburg, 
and was under the direct charge of Dr. Brfitt, who wes assisted by 
Dr. Ehroer end enother permanent physician. In addition to this 
permanent steff of three, two other physicians from the ntighborhood 
_ attended during air-reids. Ten nurses comprised the permanent 
steff and forty others were assigned for duty during air-reids. 

The ten nurses and three physicisns of the permanent staff sll 
lived in the structure. The hospital had accommodations for 106 
patients. Patients were cared for in small wards of from six to 
twelve beds. A special elevator brought wounded patients directly 
to the receiving room. The hospital had the most modern equipment 
seen in Germeny. There were two aseptic operating rooms, end one 
septic operating room -=- all equipped with shadowless lighting. 

The walls of the operating rooms and the corridors were painted 
with iiminous phosphorus paint, for use in the event of lighting 
failure. The surgical instruments were the best obtainable. In 
addition to the three operating rooms, there was one cystoscopic 
room, completely equipped. There was an obstetrical delivery 
room, with complete obstetrical equipment. There were two dietary 
kitchens furnished with stainless steel tables, sinks, ete. The 
cooking equipment was all electrical. There was a permanent X-ray 
room with developing room etteched. In addition, portable X-ray 
equipment was supplied, patients were kept in the hospital until 
they became ambulatory. Not only were emergencies cared for, but 
actual clinicel research was conducted in this hospital. Important 
investigations on the use of the internel splint method for setting 
bone fractures -- first described by Professor Kfintscher -~ were 
carried out. The hospitel was in full operation when visited. 
Physicians were questioned regerding the effect of the absence of 
sunlight on convelescehts, inasmuch as no sun-lemps were provided. 
Both Tr. Britt and Dr. Schroer saié they could notice no difference — 
in the promptness of recovery caused by absence of sunlight. stb. 
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3) Combination Above-and Underground Shelters: One of 
these shelters, operated by St&dtisches Krankenhaus Notstedt on 
Haltenfioff Strasse No. 41. Hannover. was visited. 


This is a reinforced concrete structure similer in general 
to the one described in Hamburg, but smeller and less elaborate. 
It had five storieé, four of which were above ground, snd one 
‘below ground. The dimensions were approximately twenty by forty- 
five meters. The roof is of reinforced concrete 3.25 meters in 
thickness, and the intervening floors 0.25 meters in thickness. 
The outer walls are 2.7 meters thick. The four stories above 
ground were used exclusively for shelter during air-raids. They 
are divicied into rooms about twenty-five by ten meters, furnished 
only with benches. During air-reids this shelter housed 25,000 
persons, who were forced to stand packed tighly together on the 
floor end on the benches to save space. No facilities for feeding 
were provided. Sewage disposal is by direct connection with the 
city sewage system. Water wes provided from the city mains and 
by wells under the structure for emergencies. Electricity was 
supplied by the city, but this structure had accessory Diesel . 
engines for emergencies. Only one ventileting system was provided, 
and it was obviously inadequate. The air was foul and was pumped 
through the condiuts by noisy electric fans. Heating was pro- 
vided by a coke-burning furnace on the basement floor. The 
hospital on the lowest floor below ground level accommodated one 
hundred patients in wards of twenty to thirty beds. There were 
- two operating rooms end only portable X-rey equipment. Theye 
were two dietary kitchens and quarters for ten nurses and three 
‘physiciens. This hospitel was much less sleborately equipped 
than the one'in Hamburg. It was built adjacent to the main hos- 
pital, and during raids as meny patienta as time end space permitted 
from the hospital were removed to the shelter. 


There are about twenty-five shelters in Hannover -- four or 
five of which are underground. 


§& Tie tliche Hochschule, Hennover. 


This school was founée 75% destroyed. It is pri- 
marily « teaching institution for training doctors of veterinary 
medicine. It is the best equipped institution of its kind in 
Germany. In normel times it had twelve full professors each with 

three or four assistants in addition to leboratory techniciens. 
The usual registration was about 600 students. The course required 
four years. The steff is es follows:- 


Professor Dr. Fritz SchSnberg, Animal Nutrition. He is an 
internationally-known euthority on the subject, but was not 
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aveilable in Hannover. | 
Professor GBrtze, Internal Medicine. Not aveilable. 


Professor Schmidt, Parasitology. Killed in air-reid. Has 
not been replaced - 


Professor Henkel, Director of the Institute end Professor of 
Surgery. No recent research of importence. He has used Kiintscher's 
internal splint on small animals. He says that it is &nsuited for 
use in larger animels. 


Professor Opperman, Internel Medicine. Availeble in Hannover 
Professor Kuhrs, Anatomy. Available in Hannover. 

Professor Lrenkwortt, Chemistry. Available in Hannover. 
Professor Wagoner, Bacteriology. Availeble in Hannover. 
Professor Treutmann, Physiclogy. Available in Hannover. 


The shhool contains most modern equipment, including asceptic — 
and antiseptic operating wooms, X=-rey equipment for large and small 
animals, an excellent pathological museum and modern laboratories 
fully equipped for teaching. Because of disruption due to air | 
bombardment there has been no importent research done in the past ’ 
few years. Althoggh original investigations ere a primary aim 
of the instutition, when specific questions were asked regarding 
prevention and treatment of hog cholera, rabies, Bang's Disease 
and mastitis of cattle, no hone tiei sehae was obteined. 


7. Rijks Institut voor = Volksgezondheid, Utrecht. 


Interview with Professor Dr. W. AEG. Timmerman — 
iiiesouae) and Dr. N.W. van Esveld (Pharmacologist). 


This institute is the central testing laboratory for the 
standardization of vaccines, sera, insulin and posterior pitui- 
tery extract. It also produces vaccines end sera of standard- 
types for use in Hollend. Limited production wes carried on 
during the occupation. It ie anticipated that when Penicillin 
production in Holland is feasible, the standardization of this 
materiel will also be underteken. 


At present production is totally suspended, through lack 
of fuel and containers (particularly 1 cc. ampules). It is 
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Dr. Timmerman's intention to come to England within a short time 
to discuss the rehabilitation of his institute. It would appear 
that nothing of any consequence has been aarried out in this 
dnstitute during the war. 


8. Interview with Professor Dr. Kogl, Organic Chemistry 
eae . Laboratory, Rijks University, Utrecht. 


Professor KSgl has devoted his time during the war 
to work on egg-yolk biotin (called by Dr. Kgl, a-biotin), examination 
of carcinomatous tissues for Beglutamic acid and on auxins. 


He has determined the structure of egg-yolk biotin which ig 
less active than the biotin from liver and milk (called by Dr. Kogl 
b-biotin). Reference: KSgl and Berg “Uber die Konstitution der” 
Biotin”, Zettschrift fur Physiol. Chem. 281, 65 (1944). 


‘His work on d-glutamiec acid in the hydrolysates of cancer 
tissue was discussed and it was learned th@ he has done consider- 
able confirmatory work on hé theory during the war. Dr. KSgl 
regards the presence of d-glutamic acid in cancer tissue as proved, 
and is anxious to take this up again with British and American 
workers. He has published an account of part of his work. 
Reference: Kégl, Erxleben und Veersen "Uber die Bestimmung von 
d-Glutamin Saure in Tumorhydrolysaten mit Deuterium als Indicator", 
Zeitschrift ftir Physiologische Chemie 277, 251 (1943). Dr. Kgl 
claims that the failure of other workers to confirm his findings 
is due to differences of technique; his assistant Miss Erxleben 
had demonstrated the method in Dr. Hans Fischer's laboratory at 
Munich, and that subsequently they had been able to confirm his 
worke 


9- <Interfiew with Professor J. V. Koningsberger at the 
: Botanische “aboratorium, Utrecht. ; 


"Survey of the Research-Work on Antibiotic Substances 
in the Netherlands". 


"In experiments on the infection of seedlings of grasses by various 
specimina of Pythium, A van Luijk found in 1952-1933 that Pythium 

de Baryanum is a rather strong parasite, when working in sterilized 
garden soil. When the soil had not been sterilized no parasitical 
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activity was stated. On the other hand the following phenomenon 
was observed. In the controls in non-sterilized soil the slightly 
Older seedlings showed symptoms of a dissase; apparently caused 
by a parasite, present in the non-sterilized soil. These symptoms, 
however, did not occur in the pots with sterilized soil, in which 


Pythium de Baryanum behaved as a params 0s 


"Here the surprising result was obtained that a Mi sdeus 
causing soil lost its infectivity byadding a parasite to it. 


"At that time in the U.S.A. phytopathologists already had 
started to investigate similar phenomena, that were ascribed to 
some anteagnostic action between various micro-organisms mutually. 
The production of toxic substances was thought to be the causal 
agent of this antagonism. Among the European phytopathologists 
generally these phenomena, as far as they had the interest, were 
due to the competition between the micro-organisms concerned in res- 
pect of essential factors as food, light, space, etc. 


"The observation mentioned above led van Luigk to pay: special 
atteatiion to phenomena, indicding antagonistic actions in his ; 
further phytopathological experiments, first with grass-seedlings 
and later with lucerne. Soon special experiments were focussed on 
producing antogonism. Firstly externally sterilized seeds of | 
grasses germinated in pure culture in culture tubes and then the 
seeds were infected, before or after their germinetion, with all 
possible combinations of 6 different species of Phycomycetes. 

These fungi had bean isolated from the roots of diseased grass-. 
seddlings. 


"With these combinations results were obteined, varying : 
from a 100 % inhibition of the germination to clear and pronounced 
stimulation of the growth. The letter phenomenon rather fre- 
quently occurred when using saprophytic fungi and combinations of 
them. In some cases the stimulation was very strong. robably 
this must be due to the fact that several seeds hardly germinate in 
an entirely sterile medium. Saprophytic fungi and bacteria seem 
to attack the skin of the seed and thus promote the mermination 
(effect on the permeability of the seed skin?). 


“In several of these orientation experiments van Luijk 
incidentally isolated Dematium (Pullularia) pullulans with a 
strong antagonistic activity against Pythium. | at means "strong” 
for van Luijk's experience, that at that time still was deficient. 
The activity also is present in the filtrate (by means of a 
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SEITZ-filter) if it is not sterilized. After heating up to 100%, 
the antagonistic activity had disappeared and was replaced by a 
notable stimulation. In dilutions of the non-sterilized filtrate 
an antagonism still was observatie up to a dilution of 1 to 16. 


"Dematium pullulans therefore produces two substances with an 
opposite activity; a substance with antibiotic action against Pythium., 
that is thermolabile, and a thermostable substance that stimulates 
the growth substances. There was, however, thus far no opportunity 
to study this substance more profoundly. 


"Up to this stage van Luijk mainly had worked with fungi and 
bacteria, isolated from diseased grass seedlings. Some of the 
micro-organisms as f.i. Dematium were obtained by incidental infec- 
tion of the cultures. The observations brought him to the hypothesis 
that the health of culture crops for a good deal must be ascribed to 
the presence of antibiotically active micro-organisms. If this 
hypothesis hold true, one can expect vigorously active fungi and 
bacteria to be present in soils, where the culture crops are healthy. 


, "Later on the same track of thought has been extended on the 
health of animals and men in the period that van Luijk worked in 

Utrecht. Resistance or tolerance against all kinds of parasites 

- partly would be due to the presence of micro-organisms in the "portae" 

where they would produce strong antibiotics. According to this 

view a strong mutual effect would: exist between the constitution and 

the antibiotic activity of the in- and external microflora. In 

the literature several indications may be found, which endorse this 

oe It will be discussed when reporting the later work 
a recht. 


"The earlier work in Baarn mainly was focussd on testing the 
hypothesis from a Phytopathological point of view. As many as 
possible various kinds of fungi and bacteria were isolated from spots 
where culture crops were growing well. The experiments on anti- 
biotic activity partly were done by adding living fungi and bacteria 
to the tests. Later almost exclusively filtrates and sterilisates 
from the culture media, in which the micro-organisms had grown, were 
used. For large scale tests the method of SEITZ-filtration was 
too cumbrous. As soon as it was clear that often thermostable 
antibiotic substance are produced, the research almost exclusively 
has been pointed in that direction and the extracts of the media 
were freed from living mocro-organisms by boiling. Recently, during 
the most difficult period of the work( since October 1944: no gas, 
no electricity, often no water), in Utrecht a method has been — 
developed to test under non-sterile conditions. This’makes the 
boiling or SHITZ-filtraion superfluous and when searching the most 
efficient organisms no antibiotic substances ought to be destroyed 
by boiling. 
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"During the period in question good results were obteined with 
verious micro-orgeni ams. The most surprising one was got in a 
series of isolations from the air, garden soil and leaf-mole, in 
two of which a Penicillia had been isolated. It proved thet in 
some cases the sterilized culture liquid, on, which this Peniciliia 

hed been growing, still completely inhibited the growth of Pythium 
in delutions up to 1 to 1280. The fungus proved to be Penicillium 
expensum. In the phytopathological literature already mention 
has been.made of the antagonistic activity of this species egainst 
Sclerotinia fructicole. 


"The mejor part of van Luijk’s searce spare time during his 
work in Baarn further was devoted up to the lst of January 1940 
to research on this Penicillium. One of the factors studied was 
the influence of the culture medium on the production of the anti- 
biotic agent(s)}. It showed thet the concentration and nature of 
the C-nutrition is the most importent item next to the age of the 
culture. Antibiotic substances were only produced with mono- and 
disaccharides as a C-source; maltose end sucrose yielding the best 
results. Though the development of Penicillium expansum on 
polysaccherides rather was better then worse than on mono- end 
disaccherides, its antibiotic activity proved to be much less. It 
further was conspiciovs that maltose gave good results, while those 
on melt extrect were much poorer. The optimal concentretion of 
the seccherids proved to be 3-4%. 


"Asperagin as Cesource yielded very poor results. Later it 
wes found in Amsterdem that an addition of asparagin to a sucrose 
containing solution improved the production of entibiotic substances. 


"In the first experiments maltose was much better than sucrose; 
in later tests, however, the results were rether veriable. This 
probebly must te due to the origin of the maltose. 


"As for the age of the culture it was stated thet the best 
results were obtained in cultures of 3-4 weeks. 


"As far as time was avetleble also some orientation experi- 
ments were done on the nature of the antibiotic agents. Heating 
of the culture liquid.up to 115°C for one hour end to 110°C for 
half an hour proved to decrease the antibiotic effect egainst — 
Pytbium to activity. The antibiotics proved to be adsorbed by 
Silice and Norit-ccal. Since there was 4 grest interest emong 
ven Luijk*s co-workers at thet time on the effect of pH upon the 
activity, also the pH wes determined several times. In the weak- _ 
est dilutions, still capable to inhibit the development of Pythium, 
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the pH proved to be about 5-6, at which Pythium uses to grow 
vigorously. 


"It was known from the literature that in 1929 Fleming dis-— 

_ eovered a Penicillium with a strong antibiotic activity against 
several bacteria. Also he found, as a topscore, a complete grow- 
th inhibition in a dilution of 1:1280. It was clear from the 
beginning that the Penicillia of Fleming and of van Luijk were not 
identie; that of Fleming belongs to the group "ghrysogenum™ and 
was labelled as P. notatum. Although there are points in which 
the agents apparently are similar, there is one feature in which 
they diverge with certainty: according to Fleming the metabolic 
products of P. notatum have a basic reaction, whereas those of van 
siege species are distinctly acid. , 


"During the last year of van Luijk's work in Baarn (1939), he 

stated that consistent morphological differences occur within the 
‘i \ 

expensum group. These differences aiso occur in strains develop- 
ing from one single conidium or from a short chain of 5-6 conidia. 
The main difference is the kind of mycelium formed: there are 
strains, which develop much air-mycelium, and others, that produce 
abundantly conidia. Typical differences in antibiotic activity 
of such strains do not occur, though at that time already it seemed 
that the abundant production conidia coincides with a high anti- 
biotic activity. Later, in Utrecht, it proved that a rich white 
-alr-mycelium preludes on a certain deterioration of the culture 
in so far that the production of antibiotics decreases. When con- 
tinuing the culture of such 2 strain the yield of antibiotics mostly 
within a short time sinks to zero. 


"Several genera Of fungi, mainly parasiting on pleahts, were 
tested on their sensitivity against the antibiotic agent of Pen- 
dcilliun expansuy. Besides Pythium also species of Phytophthors, 
also belonging to the Phycomycetes, proved to be very sensitive. 
The same holds true for strdims of Rhizoctonia dnd 

eausing rot of roots and stems, and that are sensitive to high di- 
lutions of the sterilized filtrate. 


"On the other hand the species of Fusarium are very tolerant 
against the agent, as had already been mentioned in the literature. 
Also the species of Penicillium and Gliocladium and mamong the plant- 


parasites Coniothyriun Fuckelii and Physalospora Cydoniae are 
tolerant to a high degree. The last mentioned fungi have thick- 


ened cell walls and are strongly pigmented. 


"Apart from the Pyycon cetes Rhizoctonia and Thielavia also 
the fungi Fomes annosus, Armilliria Meliea, WMerulius domesticus 
Verticillium alboatrum and Cladosporium fulvum are very sensitive. 
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The sensitivity Of Merulius domesticus perhaps could give occasion 
to experiments to vombat this fungus, that often causes great 
damage to houses, by means of concentrated preperations of the anti- 
 bi@tic substances. 


"At that time in Holland the literature reporting on the 
toxic effect of Fleming's penicillin on various pathogenic bacteria 
and the application of it for medical purposes still was unknown. 
On his own hook. van Luijk accounted for the possibility that in 
this direction something could be attained with the antibiotic 
agent of Penicillium expansum.. To thet purpose it was ‘tested 
whether the skin 8 chophyton rosaseum was sensitive to 
the expansum-agent: it proved to be very sensitive. 5 drops of 
eulture liquid in 10 om ° of fresh culture medium entirely in- 

hibited the development of Trychophyton. 


"The passage on this expériment in e short paper in the 
*"Vakbled woor Biologen" (Professional paper for biologists) in 
1959 has been the direct motive for the research on behalf of the 
pharmaceutical firm Brocades, Stheeman and Pharmacia after van 
Luijk's retiring. 


“Numerous specimina of fungi were found to be able to act 
antegonistically upon Pythium. During the experiments in Baarn, 
otsvttel no one of them could compete in activity with Penicillium 

-  Severel Penicillie, however, have a stronger activity 
we yg Fuserium than Senicillium expsansum or ere about of the 
seme degree of activity. 


"With peptone as a N-source Fusarium itself developed an 
antagonistic activity, whilst this substance had an adverse effect 
on the production of antibiotics by Penicillium. 


"A bacterium (Bacillus vulgatus?) was isoleted from leaf- 
mold, that had a much stronger antibiotic effect against Fusarium 
then Pentcillium. Against Pythium, however, the bacterial agent 
was much less active than that of Penicillium expansum. In pure 
culture this bacterium quickly lost its ability to produce anti- 
pbiotics.. This feature is, after van Luijk's expereince, generally 
still more pronounced with bacteria than with Penicillium. 


"Penicillium expansum and the bacterium were cultivated 
apart and combined and the activity of the culture liquid was tested 
on Pythium and on Fusarium. The combined effect against Pythium 


proved to be stronger than that of Pencillium expansum alone, that 
had the strongest effect of the two, when applied apart. 
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“As at best the effect of the culture liquid of P 
expansum equalled the toxicity of a 0,2% solution of sublimate, se 
that of the bacterial culture liquid did against Fuseriun. 


"Of all Penicillium-species tested at that time Penicillium 
Claviforme was the most active when cultivated on filtér paper as 
only C-source. In that case it still produced antibiotie sub- 

stences that were rather active against Pythium. 


"In the end of 1959 van Luijk retired as a phytopathologist 

of the "Willie Conmelin Scholten” Institute at Bearn( Director: 

*rofessor Dr. Joh. Westerdijk) and got his pension. On the 
initiative of Dr. J. J. Duyvene de Wit, leader of the research 
department of Brocades, Stheeman and Pharmacia, van Luijk was en= 
abled to continue his work on this chapter in the Botanical 
Laboratory of the State-University, Utreycht (Director: Professor 
Dr. V.J. Koningsberger) and got a grant from that firm. The 
work in Utrecht can be divided in four stages and started on the 
lst of shaman 1940. 


"The first problem to be solved was how to get a quantity 
of culture liquid, on which Penicillium expansum had grown, suf- 
ficient for experiments on a semi-technical scale and adequately 
- to purify the agent for clinical experiments. Fortunately the 
full time of van Luijk from now on was available for this work and 
the scope of the laboratory in Utrecht was more adequate to this 
purpose than that of the Institute at Baarn. ; 


"as has been mentioned it had already been stated thé the | 
activity of the agent is kept when evaporating the culture liquid 
to a large extent. Moreover it had been found that at a subse- 
quent treatment of the concentrated agent by means of 95% | 
aethanol a precipitate is formed and thet by far the major part 
‘of the agent remains in the liquid. After repeated washings. with 
alcohol(aethanol), practically no agent is left in the precipitate. 
It now was stated that a further purification could be attained 
by shaking that concentrated solution with ether efter removing 
the esethanol. It furthbr was tried to purify the preparations by 
absorbing the agent to Norit-coal, that had already proved to be an 
edequate absorbent. After studying the most suitable amounts of 
coal and temperature van Luijk succeeded in abscoring all the anti- 
biotic substance, ective against Pythium, to Norit-ceal. It 
proved to be difficult, however, to eluate the agent from the 
coal, that apparently absorbs it stpwongly. Several times fairly. 
good results were obtained, but often these could not be reproduced. 
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Léter similar variable results were reported from the Amsterdem- 
branch (Director: Professor Dr. C. B. Jansen), where only recently 
emethod that yields consistently good results, has been developed. 


"Since 1943 as much culture liquid (on which P. expansum 
had been growing) was produced as possible. To this purpose an 
electrically heated, air-conditioned room was used for the 
cultivation of the fungus in about 500 large Erlenmeyer-flasks. 
Every three weeks the culture liquid was filtered and then stored 
in anee conteiners. ; 


"The second phase began with ee on catile (of the 
veterinary faculty by the kind aid of Professor Beyers). Expecially 
skin diseases, caused by fungi, externally were treated with the con- 
contrated and purified agent. In severel cases the results were 
striking and very promising. 


"In 1942 Miss Dr. Jaarsveld in Amsterdam resumed this line 
of research and tested the effect of the agent on bacteria patho- 
genic to men. She also did experiments on animals to study the 
effect of the partly purified agent upon the skin by external ap- 
plication. In pure cultures of several pathogenic bacteria very 
good results were obteined with the concentrated preparations of 
the first work in Utrecht... In the application on the human or 
animal skin, however, irritating by-effects occurred. 


“A further purification of the solutions was reached by 
shaking the ether treeted solution with chloroform. Efforts to 
purify the chloroform soluble part dy absorbtion to Norit coal 
failed since the eluetion of the ooel was inconsistent here too. 
After the-treatment with chloroform a concentrated preparation was 
obteined thet, in the adequate dilutions proved to be as effective 
against pure culture of bacteria as the ether extract without 
ceusing undesired by-effects when applied to the skin. It 
proved impossible, however, to get a still higher degree of 
purity with the scope of the Botanical Laboratory. For that 
reason the aid of Professor Dr. Jansen (Amsterdam) was called in, 
whose co-workers Dr. Luyten and Oosterhuis did the further chemi- 
cal work. 


"So more time got free to concentrete the research in Utrecht 
on the cultivation of the fungus and to isolate new vigorous 

strains of. Penicillium expansun. The letter work became necessary 
since the earlier isolated good strains gradually became deteriorated 
and stopped to produce antibiotics in conmercial quantities. 
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"Originally new strains were isolated by digging in sliced 
of apple in the soil on spots, where ‘enicillium expansum could be 
expected. After a week a high percehage of these slices proved 
to be covered with Penicillium that could be isolated. Later 
this method was siplified by putting a small sample of soil in a 
Petri @igh and placing a slice of apple next to it. This metnod had 
the advantage that soil samples for this purpose could be sent in 
from different parts of Holland. Often the fungus developed co- 
ramia on the apple and it then was very simple to transfer a 
Single coremium into a flask with culture Liquid and to get the 
strain directly in a pure state. It proved to be desirable to 
add a small quantity of eulture liquid, in which a good strain had 
been grewing; of course, this liquid had beenfiltr&ed by SEITZ- 
Tiltration or sterilized beforehand. 


"When this metnod of ddtaining large series of new strains had 
been developed and much time had to be spent to the testing of 
these strains on their productionof antibiotics, a special 
assistant J. Wybrans, was appointed ad charged with this work. 

Mr. van Luijk, moreover tried to isolate micro-organisms producing 
antibiotic, substances in quite a different way. It has already 
been mentioned that van Luijk had drawn up the hypothesis that 

the resistance of men against certain diseases possibly would be 
due to the presence of such micro-organisms in the main "portae™ 
of infections, that is in the first place to oral cavity. This 
hypothesis is endorsed by well-known facts. So f.i. it is known 
that saliva acts as a strong antiseptic against several micro- — 
organisms. According to a certain German school the mucous 
membrane would produce these antiseptic substances, but other 
people believe that they are produced by micro-organisms. * 


¥ Later van Luijk amplified his hypothesis to the entire intestinal 


canal, the respiratory organs and the skin. It is mentioned in the 
literature that from the birth Staphylococcus epidermis is present 

in the human skin. It seems probably that hhbre a kind of symbiosis 
occurs and that the resistance against certain skin-and wood parasites 
is due to antibiotic substances, produced by this Staphylococcus. 
Possibly a healthy constitution is favorable to the development of 

this bacterium and to its production of antibiotic substances. On 
the other hand it does seem likely tha the same bacterium grows a 
parasite on men with en unhealthy constitution or that other patho- 

- genie bacteria in such a case get a chance to predominate. Van Luijk 
also suggests that antibiotic substances are produced by the micro- 
flora of the intestines and the feces and that these substances can 
spread in the body in the same way as hormones. Possibly this accouhts 
for the resistance against and the susceptibility for certain diseases/ 


"The advantage of getting antibiotic substances from such 
oral micro-organisms, isolated from the mucilage of healthy persons, 
is that one may expect them to be free from any toxic by-effects, 
and that such micro-organisms will not produce toxic substances, 
in adequate culture media either. 


"Much time has been spent to the isolation of oral micro- 
organisms and among these van Luijk found a Candida strain that 
developed a notable antibiotic effect against Pythium. In dilu- 
tions of 1 to 100 after five days the growth of Pythium was checked 
by the culture liquid on which Candida had grown. Measures taken 
to isolate also micro-organisms from selected healthy and diseased 
people from a tubeSculosis health sti were hempered by the 
circumstances of the war. 


"In the meantime much time was devoted to the isolation of 
more strains of Penicillium expansum, and yet. another assistent 
E. Samuels Brusse and two analysts were appointed for the enlarge- 
ment of thés work and for the production of starting-meterial of 
antibiotic substances on a semi-commercial scale. 


"All this work was in full swing, when, beginning in August 
1944, it gradually became impossible to continue it. In the first 
place the assistants had to "submerse”, then the gas supply was 
stopped, a few weeks later that of electricity followed, and finally 
there was no heating in the laboratory and even for longer periods, 
no water. It therefore became impossible even to sterilize 
glasswork and culture media, to run air-conditioned rooms or even 
thermostats, etc. Also methylated spirit and matches were very 
scarce and so, when inoculating a culture tube, one had t@ dis- 
criminete, whether he would keep the spirit burning or save spirit 
and spend another match between two inoculations ! No one can =: 
imagine the primitive conditions under which has been worked during 
the last eight months of the war. 


"Still some work could be done. 


"It can be expected that numerous micro-organisms develop at 
a low temperatmre during the autumn end winter on decaying and rote 
ting plant material, on end in the soil, and that there will be a 


(continued from Page 61 ¥) As long as this hyvothesis is not en- 
dorsed by more facts it seems advisable not to advertise it, since 
medical scientists probably will receive it with a certain scepti- 
cGism. The results of more experiments with the yeast-like fungus 
Candida must be waited for. 
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strong competition between them. Van Luijk thought it possible 
that a number of these micro-organisms would produce antibiotic sub-. 
stances in their “struggle for life". Since they develop in nature 
at low temperature it seemed probably that they also would produce 
these substances, when cultivated at low temperature. So hundreds 
of new isolations were made during this period to be tested on 
their antibiotic activity. Several decades of them deserve a 
further investigation. Among them are several new strains of 


Penicillium expansunm. 


"Further test methods had to be developed which could be 
applied under the described adverse circumstances. Here only those 
methods that proved to be useful to a certain extent are described 
briefly. 


"A gery simple Pythium-test has been developed as follows: 
In a test tube 10 em’ of tap water (not sterilized) is added to a 
small quantity of culture liquid on which the organism to be tested 
has been growing. Then a small slice (standardized: 6 to 9 m; 

1 mm thick) of agar (solidified KNOP's solution with 28% of sucrose) 
is added, on which Pythium has been oculated. These slices are 

taken from a culture plate inoculated with this fungus, that under 
the prevailing conditions (no sterilization) normally only can 

be cultivated on an acid medium to avoid the predominance of pacteria. 
The small smount of nutrients, present in the agar slice and @if- — 
fusing in the water, still is sufficient to get e fairly strong 
growth of Pythium in the liquid. In this highly diluted medium, 
however, micro-organisms from outside practically do not develop, 

so that the test is not obscured by contaminations. The test 

tubes therefore were even not protected with cotton wool, that was 
very scarce too. According to van Luijk the relative sterility of 
the test might be due to antibiotic substances, produced by Pythium 
itself. 


"This method, that saves much time and material, certainly 
is also useful-in normal times. By applying this method the 
number of tests can be made threefold at least with the same scope. 
It seems desirable to try to adapt this method for testing patho- — 
genic micro-organisms too. 


“another promising test method, born of our emergency, is 
based on the diffusion rate of the antibiotic agent(s). Ina 
Petri-dish a solution of 1.5% of plain agar is poured, that after 
solidifmetion gives an ogar layer of exactly 2 mm thickness. At 


- 62 ~ 


one side a ségment is removed and replaced by a segment of exactly 
: the same size, taken from another Petri-dish, in which the organism 
to be tested has grown on a normal KNOP's agar with sucrose. . In 


van Luijk's experiments this organism was Penicillium claviforme 
in a lerge number of strains. 


"The culture from which the segment is taken may be young or 
old, but in the case of dusting fungi the culture should not be 
too aged. Perpendicularly on the borderline between the inserted 
segment and the plain agar small ager slices (of the same size as 
mentioned in the former test) with KNOP's solution and 2.5% of 
sucrose, inoculated with Pythium manmillatum, are placed on certain 
distances (1 - 2 cm) apart. Since the plane ager is hot-a suit- 
able substrate for Pythium (for contaminations neither !) this 
fungus will only spread as far as it can grow on the intake of 
nutrients from the KNOP-sucrose agar slice and on that part of the 
ager plate in which the nutrients diffuse from these small agar 
slices. In the meantime nutrients and also antibiotic substances 
will diffuse from the inserted segment. The area covered by 
Pythium after a few days gives clear information on the content — 
on the antibiotic substances, diffusing from the inserted segment. 


"It may be mehtioned that this method has several promising 
features fow the future. The rate of diffusion largely depends 
on the size of the molecules of the diffusing substance. Accord- 
ing to Fick's law one can calculate the molecular weight from the 
rate of the diffusion of an unknown substance. In the case of 
antibiotic substances we; probably have to deal with several agents. 
Possibly the described test method can replace the chromatographical 
method as used to separate’ mixtures of substances according to 
their molecular weight. The biological "indicator" quantities of 
substances concerned than the chromatographical method with - perhaps 
- uncolored substances. 


“Further the same principle of diffusion might be useful for 
the purification and isolation of the separate agents from a mixture, 
for. the separation of colloidal agents, etc. Since thus far it has 
been impossible to do exact experiments a further description of 
possible applications of the diffusion principle may be taken for 
granted. It is hoped that further research along these lines soon 
can be resumed. 


"Finally, it may be mentioned that van Luijk also resumed 
earlier work (of the Baarn period) with Pencillium calviforme. 
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It appeared from the literature that from this fungus an ahti- 
biotic substance has been isolated that in a pure crystalline state 
got the name claviformin. According to the Amsterdem research team 
this claviformin probably is identical to one of the agents of 
Penicillium expansum, that also has been obtained in a pure state. 
If it might turn ous that P. expansum does not produce more im- 
portant agents than P. claviforme does, the latter has several ad- 
vantages as a producer of antibiotic substances over P. expansum. 

"In the first place P. claviforme does deteriorate in pure 
culture; the strain used by van Luijk has been kept in pure culture 
for over 20 years (in the collection of the Central Bureau of Fungi 
Cultures, Bearn). With P. calviforme much work and time could be 
saved, since P. expansum must be continously isolated in order to 
have available sufficient active streins. 


| "Further P. expansum strongly dusts: its spores spread 
throughout the laboratory and easily cause conteninetions. With 
the coremium-forming P. claviforme this danger is much less. 


"Finelly, es hes already been mentioned, P. claviforme 
grows well and produces antibiotic egents as well on plain filter 
paper (it grows on wood in natural state) end therefore easily can 
be cultivated in pure culture by untrained people. 


"An elaborate program has been developed for the continuation 
of the work for the next future. Thus far all the research has bean 
peyed by Brocades, Stheeman and Pharmacia. For that reason van 
Luijk as well as the author do not freely dispose of the results and 
the possible applicetion for pharmacognostic purposes. On the 
other hand it would be greatly appreciated when the Dutch research 
could be linked up with that in Britain and the U.S.A., where it 
certeinly is fer ahead and already has yielded the most remarkable — 
results". 


Utrecht, 6th June 1945. 


(Summarized and trenslated from 
comments of Mr. A. van Luijk) 


(Professor Dr. V. J. Koningsberger) 
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10. Laboratory of Physiological Chemistry, Netherlands 


Institute of Nutrition, Amsterdan. 


Dr. B. C. P. Jansen, Director of the Laboratory 
and Dr. J. J. Duijvene de Wit, who is directing the combined work 
of the Utrecht-Amsterdam groups on antibiotics, were interviewed. 
These investigators re-stated briefly the work which was reported 
to us in Utrecht by Dr. Koningsberger. 


Expansin (Patulin?) is very active against certein molds. 
It has roe used clinically against fungus diseases of the skin 
(athlete's foot), and found to be very effective. For this work 
it was made up in an ointment bese containing 5 mg. Expansin per 
CCe 


The crude broth from Penicillium expansum hes been found to 
be active against tubercle bacilli in vitro. The filtrates, after 
removel of expansin, were observed to be active against Staph. aureus 
and to have an anti-urease activity. Crystelline expansin has been 
tested clinically against lupus, but the results have been con- 
tradictory. Expansin was found to be inactive egainst certain viruses. 
This group claims to have isoleted an antibittieally active yeast 
from the human oral cavity. 


1l. Medical Faculty of the University of Utrecht. 


Professor Dr. C. D. der “angen, Professor of 
Medicine, stated that medical research has been practically at a 
standstill during the five years of the German occupstion. This 
was confirmed in interviews extending over two days and no data of 
value were dikes cis 


Professor der Lenger (age 56) has had 21 years experience in 
the tropics (Dutch E. Indies).and is very anxious to form a teain 
of Dutch medical men of good tropical experience to go out and 
steff a hospital, (in Ceylon for preference), which might be used 
for training doctors of the Netherlands forces in Tropical Medicine. 
He is a man of considerable ability and the author of a standard 
work on Tropical Medicine. 
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12. Institute of Tropical Medicine, Leiden. 


An interview with Yrofessor B. C. Flu, Director of 
the Institute and *rofessor of Tropical Medicine and Bacteriology, 
elecited the following information. The war has stopped work on 
tropical medicine in Holland. No research has been done. The 
medical problems of the Dutch E. Indies were discussed. The chief. 
diseases are malaria, dysentery (bacillary anc amoebic), typhoid, 
and scrub typhus. In Sumatra dengue is very common, and lepto- 
spirosis occurs. 


) The prevention of amoebic dysentery among the Netherlands 
forces in the Dutch E. Indies used to be achieved by a rigid order 
that tea must be drunk and never water. It was an offence for a 
soldier to be found with water in his water bottle instead of tea. 
The order was easy to enforce because the troops preferred tea. 

This simple practical measure is of great importance because con- 
taminetion of streams with amoebic cysts is universal owing to the 
native hebit of defaecating into streams. An invasion force 
drinking even apparently clear water is likely to have very heavy 
casualties from amoebiasis. It must be remembered that chlorinstion 
does not destroy all amoebic cysts. In the opinion of the investi- 
gators this simple and time-proven device should be Brought to the 
notice of the American and British medical departments of the 
fighting forces. 


13. Medical Faculty, University of Leiden. 


Professor Kuenen, Professor of “edicine was inter- 
viewed, but no data of importance were obtained. 


(14. Institute of Tropical Medicine, Amsterdan. 
Professor Dr. Swellengrebel, Acting Director and 
Dr. van Steenis were interviewed et length. No research work was 
done during the war and no data of importance were obtained. 


15. Medical Faculty, University of Amsterdam. 


“rofessor J. J. van econ: Rector of the University 
and Professor Fornijne, Professor of Iniernal “edicine were interviewed. 


- 66- 


Both confirmed the general standstill in medical progress in 
Holland imposed by war conditions. No data of importance were 
obtained. 


III. PHARMACEUTICAL TARGETS IN NORTHERN GERMANY AND HOLLAND. 


L. P. Beierdorf & Co, A.G., Hamburg. 


Persons interviewed were: Dr. Alfred Simon, Tech- 
nical Director and Carl Claussen, Commercial Director. 


This company owns and operated three plants in Hamburg. The 
plants locations and products manufactured at each establishment 
are as follows:- 


Plant No.I Hamburg 30, Eidelstedterweg 48 
Mein office. 


Manufactures adhesive plasters, medicinal plasters, medicinal and 
phermaceutical preparations, soaps and cardboard boxes for finishing. 


Plant No.II Hamburg-Billbrook, Berzeliusstrasse 35. 


Manufactures war materials for ointments and other medicinal pre- 
parations. 


3 


Plant No.ITII Hamburg-Lokstedt, Mathilden Strasse 12. 


Manufactures toothpastes, tubes, tin boxes and cardboard boxes for 
si a (facilities destroyed). 


The adhesives made during the war were produced from Buan and 
a polyethylene product imported from Italy. Paper and cellulose 
acetate fabric were coated with adhesive fo form the plasters. The 
firm is well equipped for the manufacture of plasters. 


_ Among the many pharmaceutical products manufactured by this 
company Eucerinerm anhydricum, Seabron and Pandigal appear to merit 


aay Ao 


consideration. 


The Berzelius Strasse plant was found to be in good operating 
condition and mederately well equipped. 


Reai estate and nutber of buildings:- 


‘Plant No.1. 10,299.9 sq m. 13 buildings 
Plant No.2. 14,980.2 s 6 buildings 
Plant No.3. 25,564.00 ™ 2 sheds 

Dwellings 8,251.4 * 5 buildings 
Land under culti §7,525.0 * 4 barracks 


vation for food supply 
Total real estate: 114,520.5 square meters. 


Present conditions of the buildings:- 


Plant No. I 2 buildings destroyed; 3 partly destroyed; 
S.bduildings repaired; 3 partly repaired; 
2 buildings are to be repaired. 


Plant No. 2 Slightly demaged. 
Plant No. 3. 2 buildings, porter's lodge, store sheds 


and barracks, partly destroyed. 3 buildings 
and one barrack partly restored. 


Foundation of Firm. October 1, 1882. 


Capital and its Development up to This Date. 


On 1 June 1922... M 11.000.900 

On 25 November 1924 3m 3.300.000 (transposea to a 
On 17 December 1928 3rm 5.000.000 (increase of capital) 

On 28 November 1941 rm 15.000.000 (capital adjustment) 


Wam®S of Directors of Scientific Staff. 


Original 
Directors. 


Directors 
since 1922 


Scientific 
Staff 


Dr. Oscar Troplowitz from 1882-1918 deceased 


Dr. Otto Hanns Mankiewicz from 1910-1918 deceased 
Mrs. Oscar Troplowitz from 1918-1920 deceased 


Dr. Willy Jacobsohn 

Christoph Behrens 

Thaddaeus Smielowski deceased 
Dr. Hans Gradenwitz deceased 
Dr. Eugen Unna 

Max Ohm deceased 
Dr. Alfred Simon 

Carl Claussen 


Dr. Alfred Simon 
Dr. Walter Mauss 
Dr. Paul Mohs 
Franz Schneider 
Dr. Ruhkopf 


Dr. Wilke ) 
Dr. Kirchner ) Not yet returned from military 
Dr. Fendius ) service. 


Total Number of Employees and Factory Workers. 


31 July 1939 30 June 1943 3) May 1945. 


Enployees (salaried) 409 296 217 
Factory Workers 1575 1166 482 
1984 1462 699 


List of Products. 


Medicinal Plasters: 


Leukoplast: Fabrics or special paper coated with 


adhesive mass, corresponding to the Collem- 
plastrum zinci DAB 6. 
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Hanseplast: 


Special plasters: 


Pandigal 
Tussopect 
Scabron 


Temagin 


- Bucerinun anhy= 
dricum 


Sad 
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Rapid wound dressing, made from Leukoplast 
as underlayer, with an impregnated muslin 
cushion. 


Self adhesive plasters containing various 
substances with pharmacological effects 
which are used against rheumatism, bdtls and 
carbuncles, corns, etc. Trade nemes: ABS6- 
Plaster, Capsiplast, Elastofurun, Elastocorn 


Galenical preparation of the pure glycosides 
from digitalis lanata in form of drops, tab- 
lets and suppositories. 


Galenical preparation of the crystallized 
ammonium salt of saponins from primula 
elatior (alatior acid) in form of syrup, 
drops, dragees and prescription mixtures. 


Remedy against scabies, fat free, with 
sulphur and p-oxybenzotecidesters as the 
effective ingredients, 


An analgesic, a combination of caffeine, 


phenacetin, bromdiethylacetylurea and tetra- 


methylen-phenyl-methylpyrazolon ia to 
DRP 668,628. 


An ointment bese consisting of mineral fats 


and purified fractions of the wool fat al- 
cohols. (water in oil emulsion). 


Monthly and Yearly Production of Main Products. 


In 1938 Monthly average 1938 
Pharmaceuticals: 

Eucerin 36 000 kilos 35 000 kilos 
Poot-ointment 72 000 hbxes 6 000 doxes 
Pandigel-preparations 52 000 kilos 1 088 kilos 
Temagin ' ] 800 kilos 160 kilos 
Tussipect-preparations 54 000 kilos 4 500 kilos 

24 000 bozes 2 000 bozes 


Baby Cream 


Sosy ARO a 


Adhesive Plasters, Dressings and *edicinal Plasters. 
1 300 000 sq m. 100 - 110 600 sq m. 


Composition of Leading Products. 


Adhesive Plasters: The plaster mass contains according to 
the purpose it is to serve - 
25 - 35% rubber or rubber substitutes 
15 - 25% resins 
15 - 25% softener 
15 - 30% filler material 


Pandtgal : 1 tablet, 1 g. solution, 1 suposi- 
tory each contains 0.4 mg of the pure 
glycoside mixture. 


Tussipect 


Syrup : About 50% cane-sugar-solution with 
; 0.15% Ephedrin, 0.03% saponin salt 
and aroma-substances. 
Brops : Aqueous solution with 1% Ephedrin, 0.4% 
saponin salt and aroma-substances. 
Dragees : Coated sugar-tabletse with 0.66% saponin 


salt. 

Scabron : 10% sulphur and 1% oxybenzogacid-benzy- 
lester in emulsion-forn. 

Eucerin : Melting of vaseline with aleoholic 


fractions from 18% wool fat. 


Manufacturing Processes. 
1. The Ammoniun Salts of Primulae Saponins. 


Raw material required for processing 1000 kg. root:- 


10000 ke Radix primulae 
7 kg Alcoholic ammonia 
70 kg Ether 
320 kg ‘Hydrochloric acid 
400 kg Ammonia (d = 0.91) 
30 kg Active carbon 
830 keg Methyl alcohol 
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. Process of Manufacture: : 

100 kg of the macerated root are stirred with 600 kg 
water and 5 kg ammonia solution (d-0.91) for 24 hours at room tempera- 
ture. The Ruice‘is pressed off and the gxtraction repeated. fhe 
combined pressed juice is heated to 80-90 ¢ and the raw saponin 
precipitated with an excess of hydrochloric acid. Excess acid is 
largely removed by repeated washing with water and centrifuging. 

To the saponin residue add sufficient alcohol so that the final 
concentration of alcohol is about 70%. Add animal charcoal (about 
5% of the dry substance) and reflux for several hours. Filter and 
evaporate under reduced pressure until granular saponin begins to 
weparate. Filter on a suction filter until fairly dry, then 
dissolve in 5 parts of methanol. If necessary decolorize again with 
animsl carbon and to the clarified solution add an excess of alco-. 
holic ammonia. Upon heating, the crystalline ammonium salt. ae 
cipitates. Yield about 80% of the crude saponin. 


2. Manufacturing Process for Eucerin. 


Raw material required for processing - 100 kg Woolfat. 
100 kg + Woolfat 
10 kg Alcohol 96% 
20 kg Benzine (extraction benzine) 
: 22 kg Potassium hydroxide (50 solution) 
1l kg Sulfuric acid 
2l1‘kg Active carbon 


Provess of Manufacture: 

100 kg woolfat are saponified with 23 kg potassium hyiro- 
xide (50%) and 450. kg alcohol (70%) by boiling 5 hours with stirring. 
The solution in the saponification vessel is extracted with 500 
liters benzine (naphta), then 6 times with 150 liter portions 
benzine. The combined benzine extracts containing the wool fat 
aleohols filtered and clarified by the addition of 2 kg active car- 
bon. The benzine solution is washed 4 times with 100 liters 
quantities of alcohol (70%) and the benzine removed by evaporation 
followed by steam distilldion. 


The alcoholic solution is acidified with sulfuric acid 
to decompose the soaps and the alcohol removed by distillation. © 


Yield 40-50% wool fat alcohols 50% wool fat acids 
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For the manufacture of Eucerin, 6 parts of wool fat alcohol 
are melted with 94 parts vaseline. ‘ 


8. Manufacture of 3,4-cyclotetramethyl ene-1-phenyl-2- 
methyl~-5-pyrazolon. 


To 100 kg of 3,4~cyclotetramethylene-l-phenyl-5-pyrazolon 
(Annalen 317, 102(1901) dissolved in 300 kg potassium hydroxide 
(20%) slowly, add with stirring, 80 kg dimethylsulfate. The re- 
sulting methylated product is then dissolved in benzol, shaken 
thoroughly with aquecus potassium hydroxide and the benzol removed 
by distillation. The residue is then distilled twice under 
vacuum and permitted to crystallize. The 3,4-cyclotetramethylene- 
Ipphenyl-2-methyl-5-pyrazolon forms colorless needles having a 
melting point of 106-107°C, and is soluble in water (1:70) end 
readily solublé in alcohol, acetone and benzol. 


4. Manufacturing Process for Senbron. 


Rew material for 100 kg. 
28 kg Potassium hydroxide (50%) 
- 21.5 ke Sulfur 
8kg Bentonite 


10 kg= Sulfuric acid 
1.2 kg Cetylalcohol 
0.8 kg Cetiol 
2-5 kg Sapo kalinus 

l1kg WNipabenzyl 


‘Process of Manufacture: . 

Dissolve 64 kg sulfur in 150 kg potassium hydroxide (50%) 
and dilute with water to 500 liters. Then add 800 kg Bentonite 
suspension (6%) and precipitete the sulfur by stirring with di- 
lute hydrochloric or sulfuric acid (caution: hydrogen sulfide is 
evolved.) Wash the resulting suspension until free of acid and 
fulter until the sulfur oil conteins 12% of sulfur. A soap emulsion 
fs prepared by heating the sapo kalinus, in water and slowly adding 
with stirring the melted cetyl alcohol, cetoil and nipabenzyl. 

Allow the mixture to cool and add to the sulfur-bentonite suspension. 


5. Menufacturing Process for Digitalisglycoside Mixture 
(Lenadigin). 


Rew material for k kg Lanadigin:- 
2000 kg Alcohol 96% 

450 kg Chloriform 

25 kg Lead acetate 

25 kg Litharge 

7.5 kg Ammonia 

7-5 kg Ammonium sulfate 

- 1500 kg Digitelis lanate leaves. 


Process of Manufacture: ' 

100 kg coarsely pondered Digitalis-Lanate leaves are extracted, 
with slow stirring, for several days with 300 liters 96% alcohol 
and the extract collected. The pressed juice is mixed with an 
‘equal volume of water to which is then added 5 liters of lead ace- 
tate solution and the mixture adjusted to the neutral point with 
emmonia. The precipitated lead is filtered off and the clear fil- 
‘trate extracted with @ liters of chloroform. The chloroform is 
distilled off under vacuum. The residue is taken up in diluted 
alcohol. and a second lead precipitation is carried out. The 
filtrate, light yellow in color, is extracted with chloroform 
yeilding three layers. The lower layer contains substances readily 
soluble in chloroform, while the upper layer conteins those sub- 
stences easily soluble in diluted alcohol. The emulsified middle 
layer is carefully separated and dried under vacuum. The residue 
is dissolved in 70% alcohol,agd on slow eveporation crystels of the 
glycoside mixture separate. 


Worki Form as for “eadi Pharmaceutical 
Products. 


Pandigel-tablets: | raw material for 100 kg. 


“Mixture of digitalis glycoside 0.4 kg 
Milk suger 95. kg 


additional substances for teblet-making - 


- Gelatine 0.12 kg 
Stearic acid 0.5 kg 
Alcohol . 2 kg 
Wheat Starch 4.5 keg 


Telcum | 1 


ae FP 


Pandigal drops: raw material for 100 kg 


Mixture of digitalis glycoside 
Glycerogen | 

Glycerine 

Alcohol 

- Aqua dest. 


Temagin: raw material for 100 kg 


Coffeine 

Phenacetini 

Bromdiath-.acetyl.ureu 
3,4-cyclotetramethylene-1-phenyl-) 
2-methyl-5-pyrogalon ) 
Potato starch 

Sodium chloride 

Magnesium sulfate 

Sweeting substance 

Aethylvanillin 

Oil of peppermint 


Auxilliary substances for making tablets: 


Gelatine 
Stearic acid 
Alcohol 


Tussipect: raw material for 100 keg 


Syrup - 


Sugar 

Formic acid 

Benzoic acid 

Ephedrin hydrochloride 
Ammon.salt of primula saponin 
Ammonia 0.91 

Extr. thymi fluid 

Water. 
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42.319 
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Drops: rew material for 100 kg 


Ammon salt of primula saponin 0.4 keg 
Ephedrin hydrochloride 1 by 
Lamepon 1 " 
Succus ligquiritiae 2 " 
Sweeting substance 0.02 " 
Ammoniac 0.91 Ose 3? 
Couleur of sugar 0.75 * 
Aromatic substances 0.08 * 
Water 94.55 
Baby-cream: Raw materail for 100 kg 
Eucerinum ahydricum 35 kg 
Lanettewax 0.4 ”" 
Vaseline ' 24.6 " 
Zi ngoyite 2.5 * 
Talcum a 
Benzoie acid a 6.8: .* 
Glycerogen 1 
Aqua dest. 33.8: .* 


Research Activities. 


The research laboratories and technical library of this 
company were totally destroyed in July of 1943, consequently no 
research has been carried on in the intervening months. Prior to 
this time some investigations were initiated with respect to 
analysis, vitemins, disinfectants and remedies effective against 
scabies. Some work was also done on the use of suitable sub- 
stitutes for natural rubber in the manufacture of adhesives. We 
received the distinct impression that very little in the way of 
original research has been carried out by the small scientific 
staff of this company. 


The following publications have appeared Since 1939: 
Hans Ruhkopf: - Zur Kennthiss des Cyclotetramethylenpyrazolons 


(II. Mitteilung), Berichte der deutschen 
chemischen Gesellschaft 72, 1978,1939. 


Hans Ruhkopf: - Uber einige Dioxo - pyrazolidine, Berichte 
der deutschen chemischen Gesellschaft 78; 820, 
1949. 


Hans Ruhkopf: - Uber die Druckhydrolose substituierter Bar- 
biturs&fure, Berichte der deutschen chemischen 
Gesellschaft 73, 938, 1940. ; 

Hans Ruhkopf: - Zur Kenntnis des Cyclotetramethylenpyrazolons 
Molektilverbindungen (III. Mitteilung), 


Berichte der deutschen chemisechen Gesells- 
chaft 73, 1066, 1940. 


‘Effective Patents Held by This Company. 
1. D.R.P. 535,675 Process for the manufacture of a wound 
-Gressing. 
Ze. DR.P. 427,274 Process for the manufacture of a digitalis 
and glycoride. 
514,096 
3. Patent applied for - Sunburn preventive 


4 DeR.P. 496,446 Process for the manufacture of a cough 
| remedy containing Primulae saponin. 


5. D.R.P. 668,626 Process for the manufacture of Temagin. 


2. Chemische Febrik Promonta G.m.b.H., Hamburg 


The investigating team interviewed Herr Fritz Wiegand, 
plant menager and export director; Dr. E. Kamenz, technical director, 
and Herr Ph. Bitter, purchasing director, who were very cooperative 
in answering cuestions put to them and in suppbying detailed informa- 
tion regarding business and other operations of the company. 


This company manufactures and distributes a fairly complete 
line of pharmaceutical products derived from animal organs, glands > 
and tissues. As examples may be cited extracts of the liver, 
adrenal cortex, posterior pituitary and stomach; thyroid extracts; 
a liver extract for the treatment of angina, thyroid extract; 
testicular hormone; heparin; as well as a number of standard phar- 
maceutical preparations containing such substances as iron, copper, 
and strychnine in organic or inorganic combinations. 


It was our imppession thet the manufacturing and finishing 
processes were lacking in adequate control to assure the uriformity 
and potency of the products. The only laboretory evailable or 
intact was one small room in « converted shed, the staff consisting 
of one pharmaceutical chemist nd an assistant. It is doubtful if 
any of the products distributed by this firm are characterized by 
proven therapeutic miecrit. 


Chemische Fabrik Promonta was founded in February 25, 1919, 
with a capitel of 100.000 Rm; in 1941 the capital was increesed to 
1.995.00 Rm. The firm employs 108 persons es executives and 
clinicel atsistants and 160 factory workers. At the present time 
the company is grossly over-steffed, which is ¢ rather serious 
situetion because working capital is being reduced at an alarming 
‘rate. 


Organizetion of the Firm. 


Generel Menager end Superintendant: Herr Herbert Giebel 
Business Manager : . Dr. Max Oldach 


Assistant Superintendant: Herr Fritz Wiegand 


Seientific Staff: Dr. med. E. Haupt, at present with the 

police force, Hamburg. 

Dr. med. A. Jores, pharmécologist, - absent 

Drn med. J. Wadel, pharmacologist, protective 
police, Hamburg 

Dr. med. E. Wille, on leave of absence 

Dr. H. Wolter, biologist, - absent 

Dr. A. Selge, librarian 

Dr. A. Detzel, chemist - absent 

Dr. L. Klemm, chemist 

Dr. A-Lang, chemist 

Dr. L. W. Masch, chemist . 

K. Heidenhain, chemist 

Dr. F. W. Kersandt, Berlin - absent. 


Commercial Executives: 


Purchasing : Philipp Bitter 

Sales : Joh. Gilberg 

Stock and Book-keeping =: Philipp Bitter 

Treffie Manager : Rudolf Timm 

Banking : Heinrich Hansen ; 
Legal : Dr. jur. Warner Poelchau 


Manufacturing Organization: 
Director : Dr. Erich Kamenz 
Technical Laboratory, in charge of : Dr. Lang 
Pharmacology Laboratory : Dr. med. A. Jores 
Ampul Department =: Dr. L. Klemm 
 Tabletting and Coating ‘: Arthur Brecht, pharmacist 
- Vacuum Drying and Extraction: Max Blumenhagen 
Adhesives: 
Engineer Hugo Hindemann 
Library (destroyed) and Records: 
Dr. A. Selge. 


The company also operated an adhesive plaster division located 
in Schenefeld, Kreis. 
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Pinneburg. 


During the period of interrogation, Herr Wiegand stated that 
the records of the firm, including manufacturing processes, etc., 
were deposited at Garmisch-Partenkirchen, Maximilianstr.,19,¢/o Jebel. 


Real Estate end Building , 


The plant on the Hammerlandstrasse occupied about 11.000 sq m. 
of land, but 900 sq m. are not in use. It consisted of 25 buildings 
of which 10 were totally destroyed and 15 are still usable beaause 
they have either been repaired or were not hit. The nunber of intact 
buildings does not truly represent the present manufacturing potential, 
as the premises were hit repeatedly in air raids and much equipment 
was destroyed. Some reconstruction work has been attempted, but 
at best it is a temporary measure. 


List of Products and Manufacturing Formulae. 


A complete list of the products manufactured by Promonta @s 
well as detailed manufacturing formulae submitted by the firms are 
included in the following tabulation. 


Asthmatrin 
Papaver. hydrochl. 0.545 & 
Novocaine "* 0.070 % 
Acet. Chloroform 0.363 & 
Sodium chloride solution 97.500 % 
Physormon N 2 VE 1.350 % 
Adrenaline (Ciba) 0.0545 % 
Hydrochloric acid 0.011 % 
Sodium sulfite 0.001 % 


100.0 % 


Sterilization: Solution boiled for 10 minutes before the 
addition of Adrenaline and Physormon 


Packaged: 3 -apaas of 1 ccm. 
19 "1 con. 


Sales, 1942: 204.- ltr. 


mene: ee 


Campiol 
Freezing point - 3 to 4%. 


Pyrethrum-blossoms extract 3.90 kg ) concentrated to 
Lecithin ex ovo 0.750 " ) 150 according 
Alcohol ad 100.900 ltr ) to instructions 
Distilled water 300.900 ltr } 

Glycerine 50.000 kg 

Texapon, recrys. RE PS» 88 Bid 

Sugar 250.000 * 

Sodium benzoate 5.900 ™ 

Agar-agar 6.000 * 

Tap water 100.000 " 

Orange essence 2.000 * 

Orange juice 80.9000°* 

Citras oil 1.000 * 

4 1000.900 ltr. 


Cholotonon p.i. 


Gell and liver extret 


(especielly prepared) 2.0.9 
Tricresol : 0.4 %& 
Distilled water ad 100 % 


Sterilization: Filtration through EK filter 


Package : 3% Ampules of 1 cen. 
16 aI. " 1 cen. 


MEG hol tie 


Citropepsin: 


% 1 Tablet 
Pepsin 1 : 10000 0.200 0.COl g 
Citric acid 50.000 0.250 g 
Amylun tritici 39.300 0.197 ¢ 
Talcum 10.000 0.050 g 
Gelatine powder — 0.500 0.002 g 


100.000 % 0.500 g 


Packages of tablets : 20 


Sales 1942: 2674.- kg 


Cortidyn p.i. 


Adrenal cortex extract Corpesponding to 5 mg. glend 
(specizlly prepared) per cc. 

Benzoie acid 

Nipasol 0.01 & 

Distilled water 0.10 % 
og ad 100 I 


Sterilization : Filtration three EK-filter. 


Package : 3 Ampules of 1 ce 
29 is e.2 OGs 


Lees 


Cutren . 


Noveceine hydrochloride 1.000 % 
Thiourea 10.000 % 
Urea 89.000 & 
100.000 &% 
Eutonon-Drops 
100 g - 7.5 g. dried liver substance 
Aqueous liver extract 52.500 &% 
Sisi F 21.200 % 
Unéiluted syrup | 17.250 % 
Aleohol 7.100 & 
Sodium Benzoate solution 1.500 % 
Citric acid ) 0.450 & 
Caramel ) 
100.000 &% 
Eutonon 


Ampules of 1 cc. 


Dried liver extract 7.5 % 
(specially prepared) 

Dextrose 2.5 % 

Benzoic acid 0.1 % 
Distilled water ed 100 % 

pH: 6.5 

Sterilization: 2 X 30 mimtes at 100 with an intervel 

of 48 hours. 
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Feometten 


Ferrum reductum 


Talcum 
Z M Fe: 
Suger 
Milk 
Perr. reduct 
M Kb Fe: 
Milk 
Cocoabutter 
Amylum solani 
Ferr. reduct 
&.Va.: 
Sugar 
Vanillin 
Thy m. M.: 
Thyroid 
Milk 


Cinneamic acid 


Cugl-Prepsration: 


44,39 


Cal.glyc.phsphor 0.020 


Copper sulfate 


Dried skinmed milk 


0.020 
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4.62 


4.15 


58.61 


15.38 


Ferro €2 - Pastilles 


Ferrocitrate 35.95 & 
Ascorbic acid 0.45 % 
Sugar 5.44% 
Powdered milk 2.92 & 
Stearin «60645 $ 
Sodium biphosphate 0.18 % 
Powdered cocoa 4.04 % 
Dregee mass 45.92 % 
Ferro 66 for Injections 

Ampules of 5 cc 

Ferrous glutsemeate 1.20 % 
Dextrose 2.00 % 
Ferrous ascorbate 0.23 % 


Distilled water ad 100% 


Sterilizetion: 2 X 30 minutes st 100° with an intervel 
of 48 hours. 


Tron content: 10 mg Fe per Ampule 


Be a 


Ferro 66 - Drops 


Ferrous chloride, dried "11.840 % 
Distilled water 27.720 % 
Citric ecid 3.020 % 
Ferrum reductum 0.045 & 
Gewtirz-L8sung <: Citrus oil 0.015 

Aleohol 0.075 0.C90 % 
Glucose 49.750 % 


Mixture with escorbic acid: Citric ecid 1.220 
‘Ascorbic acid 0.241 


Aqua dist. _6.080 2£40 ts 
100.000 % 


> iain 


Cee rene EF 


Ferroncvin liguid 
100 0 = 134,5 kg. 


Ferrous chloride 0.400 kg > 
Citric acid 0.400 * 
Orgen extract Zetoo ™ 
- Water 17.640 ™ 
Sodium benzoate 0.500 " 
Orange essence 02260 * 
Gevtirzessenz 0.040 * 
Cocoa distillete 0.280 * 
Vanillin solution 18 % 0.240 ™ 
Citrusol : Os i7G:* 
Kepillarsirup 100.000 * 
- Glycerine 10.000 " 
Color, chocolate brown 0.005 * 
Aleohol 96 % 2.000 * 
154.500 kg 
6.2.45. CS 
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Ferronovin - Powder 


LP: Press Juice of 22 kg fresh liver 2.000% 
Stomach, fat, dried 3-86 
Dried skim milk 69-11 
Wheat flour 1.200% 
Grain flour 4.800% 
Potassium biphosphate 0.022% 

solution 10 % 

Lecithin 1.000% 

Testes purified 

Lecithin 

Calc.glyc.phosph. 

Siderac 


Powdered cinnemon 
Sodium chloride 
Potassium carbonate 


Powdered cocoa 


Aromatics 

Orange peel 

Suger/Venillin: - Suger 1.00 keg 
Vanillin 0.10 ke 

Sugar | | 

Milk 


Amylum solani 
Vitamin D-concentrate 20 cc. 


Magnesium carbonate 


2725244. GB 
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5 


7 


2.000 % 
0.800 % 
4.000 % 


2.510 % 


1.070 % 


1.000 % 
0.300 % 


0.500 % 


2.600 % 
1.000 % 


1.000 % 


1.100 % 


21.700 4 


' 5.730 & 


4.462 © 
0.018 % 
0.330 % 


100.020 % 


— 


Hepatopson for Injections 


Liver extract (specially prepared) 
Tricresol 
Sacchari ne 
Distilled water 
1 ce corresponds to 5 gm fresh liver 
pH: 6.2 
Sterilization: Filtration three IK-filter 


25.4.45. G8 


Hepatopson, forte 


Liver extract (specially prepared) 
Tricresol 
Saccharine 
Distilled water 
1 cc corresponds to 10 gm fresh liver 
pH: 6.2 


Sterilization: Filtration three FK-filter 


23.4.45. GB 


Hepetopson ~ liquid 
Working Directions - 


50.72 kg Liquid liver extract - 12.8 kg dried extract, mix with 
0.99 ™"  Sodium-benzoate solution, 30 % 
6.40 " 94% Alcohol 
0.04 * Hipasol dissolve, add to the extract 
0.27 " Spice mixture :- 0.2352 kg Orange essence 
0. 36" Spice extract and mix with 
- 0.21 * 3.92 % copper sulfate solution 
Then add: 
41.274 Dextrose, stir for ~ hour 
Bring to pH 5.6 with citric acid solution 
Color 
100.00 * 
The mixtmwre is aliowed to stand for 14 days, 
then filtered, and finally filtered through 
a No. 5 Seitz filter. 
20.9. 43. 
Inkreten 
Thyroid (0.44% iodine content, 4.50 % 
specially prepared) 
Anterior pituitary lobe (100 ME) 0.800 % 
Caramel . 18.700 % 
Dried skim milk. 24.000 % 
Sugar | 6.000 & 
Dragee mass 46.000 % 
100.000 4 
(See SESE 
31.5244. GB 
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Jodgorgon 


Sugar 50.000 % 
Powdered cocoa 40.000 % 
Diiodotyrosine 10.000 % 

100.000 % 


Neurosmon - strong 
Cubes of 4.2 g. 


Preparation "N* 


Cerebrum 6.27 

Spinal cord 4.39 % 

Testes 2.00 % 

Dried skim milk 12.55 % 

Wheat germ 5.90 % 

Lecithin 2.02 % 

Sodiun benzoate 0.21 % 

Potessium biphosphate 0.05 % : 
Dried skim milk 12.65 %_ 45.240 % 
Carsmel | . 18.750 % 
Dried skim milk 7.010 % 
Powdered cocoa 3.600 % 
Cinnemon 0.650 % 
Calc.glyc.phosph. 2.230 % 
Ferrous oxide, sacchsrated 1.190 % 
Megnesium carbonete 0.300 % 
Strychnine nitrate 0.011 % 
Sweetening 0.019 % 
Vanillin | 0.090 % 
Suger 13.180 % 
Protigold 2.979 & 
Sulfur Ds 4.760 % 


2.4.43.Go" ; i i 100.900 dy 


Neurosmon - weak 
Cubes of 4.2 g. 


Preparation "N" 


Cerebrum 6.27 % 

Spinel cord 4.39 % 

Testes 2.00 % 

Dried skim milk 25.30 % 

Wheat germ 5.00 % 

Lecithin 2.02 % 

Sodium benzoate 0.21 % 

Potassiun biphosphate 0.05 % 45.240 % 

Caramel 18.750 % 

Powdered cocoa 2-250 % 

Cinnamon | 0.650 % 

Ferrous oxide saccharated 1.190 % 

Magnesiun carbonate , 0.300 % 

Suger 14.550 % 

Vanillin 0.099 % 

Dried skim milk 11.800 % 

Photigold ae 2.970 % 

Cale.glyc.phosph. ? 2.250 % 
100.000 % 


Go" 2.4.43. 
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Orsulon - tablets 


% _ 1 Tablet 
Orsulon-calcium 72.710 % 0.332 zg 
Amylum tritici 14.740 % 0.066 " 
Talcun . 11.550 % 0.052 * 
100.000 % 0.450 g 


Orsulon ~ Suppositories 


1 Suppository - 2.5 ag. 


. For Adults: 
— Suppositol 58.33 kg 
Orsul1-calcium 41.67 * 
100.000 kg 


For Children: 
1 Suppository - 1.1 ga. 


Suppositol 70.800 kg 


Orsulon-clacium 29.200 ™ 
100.900 kg 
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Ocenta 


Preparation "Pp" 


Placenta, fresh 25 kg - dried 3.850 kg 
44.625 


Dried skim milk 

Grain flour 

Sodium benzoate 30 % 
Lecithin 

Potassium biphosphate 10 % 
Powdered sugar 

Protigold 


Ferrous oxide saccharated 
Calcium glyc. phosphate 
Dried skim milk 

Orange peel 

Sugar 


Siderac 


Philonin - salve 


Vaseline, yellow 
Wheat starch 
Zine oxide 
Paraffin oil 
Surfen 
Trypeflavin 
Silver nitrate 
Water 
Isoprovylalcohol 
Boric acid 
Tumenol-—ammon. 
Copper oxquinoline sulfate 
Balsam Peru 
Chloretone 
_Cholesterin 


4.500 
0.300 
1.800 
02925 
7.500 
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23:33 23 83 


7-900 


69.600 
2-900 
2-200 
1.300 
4.900 

19.930 


0.970 


100.000 
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kg 


kg 


Physormon 


Ampules of 1 ce 
Posterior pituitary extract 
(svecially prepared) 


Benzoic ecid 
Nipasol 
Distilled water 


pH: 
Sterilization: 


about 5.9 


Praephyson - ampules 
Ampules of 1 ec 


Anterior pituitary extract 
(specially prepared) 


\ 


Tricresol 
Distilled water 


Sterilization: 


Profundol - tablets 


Bromidethylacetylcarbamidcitrate 
Allyl-sec.butyl-barbituric acid 
Stearin 

Amylum tritici 

Talcum 
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Corresponds to 0.25 % Posterior 
Pituitary Powder 


Ca 0.03 % 
0.10 % 
0.01 % 


ad 100 % 


Filtretion through EX-filter 


Corresponds to 7.5 % Anterior 


Pituitary Powder — 
Ca 0.6 & 


0.4 % 


ad 100 % 


Filtration through EK-filter 


1 Tablet 


00175 
0.975 
0.010 
0.950- 
0.050 


zz 2 3 2H 


0.360 g 


Promonta - Powder 


PRT: 


“— Stomach, dried, not defatted 0.64% 


Brain, fresh - "e4. ~kg 
Wheat gern 

Prot igold 

sugar. 


Sodium hmineste 93 kg 
Potassiun bisphosphate 
ssi 0.55 kg 
Milk Lecithin: | 
ed skim milk 
Lecithin 
Wheat germ 
Protigold 
Dried skim milk 
Sugar 
Sugar Vanillin;. 
‘Sugar 
 Vanillin 
Cugl-Preparation 
Grange peel rh 
B.P.: 
Protigold 


Iron chloride 
Vitamin B]) - Mixture: _ 
Thienth hydrochloride 
Sugar — 
Gale.glyc.phosphate " 
Coriander 


EHeg Yolk . 
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oe 48%) 


1.20% 


0.12%. 


tae 


19.20% 


19.30% 
5.00 
16.30% 


26 20%. 


1 32% 
0.04% 
1.10% 


2.67% 


0.20% 
250% 
630% 
0 50% 


eee 


Pro Ossa 
——— 


9.9.44 Gd 


“PPro: T¥t 
; sugar 21.00 kg 
Milk Leu. * 
Lecithin 5.00 ” 
Stomach, dried, fat 3e00 
Protigold 6.co " 
1G. Potassium biphosphaete 0.011" 
solution 
Roasted Product: 
Sugar 7.70 kg 
Milk 3-20 " 
Malt extract 0,05 % 
But «% : 
Iron chloride 0.400 kg 
Protigold SenQ * 
Sodium chloride 
Calcium phosphate 
Sugar 
Cal.glyc.phosph. 
Dried skim milk 
_Protigold 
Jansen-concentrate ©.020 I 
' Spices I; | 
Aromatics. Orange peel 0.240 
Coriander C.06& 
Cinnamon 6,315 
Dried skim milk Cones 
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47,011 kg 


11.500 kg 


2.600 ke 
0.900 * 
-14,000 * 
8.900 * 
C.020 * 
5,000 " 
9,169 " 


0.900 kg 
i . v5 : 
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Provitina - oil 


100 1 Provitina-oil consists of:- 


Tuna fish oil, the content. of Vitamin D 


corresponds to about 


wheat germ oil 
Soya bean oil 


Liver oil 


Purginol 


Aloes 

Extr,.’ frangulae 
Sulf. precip. 
Sodium sulfate 
Tel Suis 
Taleun | 

Milk sugar 
Drageé: mass 


SUTOnE 


34. 09% 
4.545 
i. 13% 
Oe 70% 
46 5.4%: 
i 40% 


40.90% 


100.006 


33-530 kg 


‘9,200 kg 
33.300 * 
16.170 " 


92.000 kg 


—————————_—_ 


veak 


1%; 05% 
4 154i 
dela 

Ss 70% 
4.54). 
340% 
‘19. 04% 
40. 90% 


100.00% 


Rheumitren - liquid 


Aqua dist. 54.00 kg 
Triaethanolamine : 5.00 * 
Salicylic acid B00 7 
Isopropylalcohol 23.20 *% 
‘Salicylaldehyde 6.50 % 
Chloroform ‘  BO”.2 
Mitigal G.20 * 
Benzoic Acid 3,00 * 
Yatren acid 6.20 * 
bg 


Eutonon (1.0 kg dried) 1.40 


—————— 


Rheumitren - salve 


Water 35 6 7Ri2 
Potassium carbonate eae 
Glycerine Q 9 
Stearin 6. 
Oil of eae on French 2, 75, 
Lanolin 32.65%, 
Vaseline 10.20% 
Mustard oil 04.51% 
Fennel oil. 5.10% 
Oxyquinolins 0.5 
Sulfur oil 0.364 
Chloroform ; 1.08% 
Iodine. 0.10% 
102 .33% 
Loss 2.33% 
100.Cof 


Sanostol -fluid 


Agar agar 

Sodium benzoate 

water 

Sugar 

Malt extract 

Orange juice. 
(Califora orange) 

Gitric acid solution 

Curacao Liquor 

Vitamin oil-emulsion 


‘Sestron - Suppositories 


Suppositol 
Potato starch 


Sestron-Base 


Sestron 


Ampules of 1 cc 


Bisphenylpropylethylamine 
Hydrothloric acid 25% 


Distilled water 


Sterilization: 


ad 


0.30 

0.25 
24.87 
55.12 


12.00" 


5.00 


1.00 
6.04 
z ate 


2-3-3 °2 2p 


(0.18 kg Acid citric) 
a : 


bs 


100,00 " 


————_—— 


74.470 ke 
21.280 *. 


4.250 * 


100.00 kg. 


2X 30 minutes at 100° with 
air interval of 48 hours. 


Sestron - Longetten — 


Sestron-Citrate : 
(specially prepared) 
Sacch. lact. 


Amyl. trit,. 
Gelatine 
Talcum 
Nucleus 
Drageée mass 
lL Longette 
Symbion - tablets 


Ascorbic acid 

Vitamin B. mixture: 
pugaLr O- 
Vit.B.@.011 

Sodium biphosphate 

Powdered cocoa 

Sugar 

Amyl. solani 

Dextrose 

Talcum 

Milk-coca Butter: 
Dried m e250 
Cocoa butter 1.750 

Malt Extract 


Milk 


spree 1 Longette | 
. Ue gs 


221.900 0.109 * 
5.970 0.030 * 
0.260 0.001 ” 
5-970 0.030 " 

62.000 " O.3LO & A 
38,000 0.190 * 
100.000 0.500 ¢ 


el 


1 Tablet % 
0.025 0.31 
0.045 0.56 
0.800 10.06 
0,625 7,81 
0.028 0.34 
4,671 58.40 
0.380 4,75 
0.560 7.00 
0.125 1.56 
0.541 6.77 
8.0 g 100.00 % 


‘Solvitren 


ampules of 5 se 


Sheep blood or Ox blood 50.00% 
(specially prepared as described) zi 
Oxyquiuoline sulfate © 20% 
Sodium sulfate 0.90% 
Distilled water ad l10G. 
Stomopsen - granuler 
Stomach defatted 76.51% 
Meat broth, powder 5 OO;g 
Celery pulp, powder 6 43% 
Celery top, powder | 1.06% 
amyl. solani 11.00% 
100.0% 
Pacer erennmess mamma 
festifortan - ampules 
Ampules of 2 cc 
Extract (specially prepared) 1.2% 
Yohimbin hydrochloride 0.057% 
Papaverin. hydrochloride 0 eG5OQ%e 
Nipagin - ; 0.Cl % 
Benzoic acid OL % 
Distilled water ad 100 % 


pH: 4.0 


Sterilization: 2X 30 minutes at 100° with 
7 a 48 hour interval 
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-Vetren for injection 


Heparin (specially prepared) 0.100% 
Distilled water ad 100.000 


Sterilization: 23 X 30 minutes at Looe with 
a 48 hour interval 


Viteminte 
Vitamin E-concentrate 1.8% 
Suger 37 Sak 
Bolus alba 11 50% 
Gelatine 2 2 234c 
Anylum tritici 5 466% 
Dragee mass 37.74% 


pA CO o OG 


1942 SALES OF PRODUCTS 


Asthmatrin-Amp 204,-ltr 
Campiol ; 30478,- " 
Cholotonon - strong 1447 ,-kg 
Cholotonon - weak 1199.-" 
Cholotonon p.i. 61,.-lLtr 
Citropepsin . 2674.-kg 
Cortidyn-Amp. B81.-lLtr 
Cutren 3 1173,.-kg 
Butonon-Amp 40.-ltr 
Hutonon-Liquid 1478.- 
Feometten : 7412.-kg 
.Arsen-Feometten 6462.- " 
Ferro 66 ~ drops 2046.-1tr 
Ferro 66 dragees 1845.-ke 
Ferro 66 p.i. 448.-ktr 
Ferronovin 3271.-kg 
Ferronovin - liquid 20618.-ltr 


“2027. 


Hepatopson Liquid 
Hepatopson Amp. 
inkretan 

Jodgorgon 
Neurosmon - strong 
Neurosmon - weak 
Orsulon - tablets 
Orsulon - cones 
Qcenta 

Philonin - salve 
Philonin - suppositories 
Physormon normal 
Physormon forte 
Physormon Schnupfpulver 
Praephyson-Amp. 
Praephyson - tablets 
Praelacton - scones 
Profundol 

Promonta 

Promonta with Arsen 
Provitina oil 

Pro Osen 

Purginol normal 
Purginol fortified 
Rheumitren liquid 
Rheumitren salve 
Sanostol liquid 
Sanostol-Longetten 
Sestron-Anmp. 
Sestron - Suppositories 
Sestron-Longetten 
Solvitren siccum 
Solvitren-Amp.. 
Symbion 

Stomopson | 
Testifortan-Amp. 
Testifortan tablets 
Thalassan 
Thio-Vetren 
Vetren-Amp. 
Vitemonta 
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243.-l1tr 
1135,-Ltr 
2456,.-kg 
03.-kg 
3390.-kg 
370. -Kg 
475 ° ~kg 
21762.-kg 
10477 .-ke 
1103.-kg 
£4,~-l1tr 
L7.-ltr 
7.0 Kg 
190 e -ltr 
230.-kg 
44.-Kg 
307 »~kg 
110210.-kg 
12587.-kg 
57.-ltr 
13421.-keg 
391.-kg 
768.-kg 
S221 e -ltr 


5862.-ke 
L9&. -kg 
14493 ° ~kKg 
1516 o-Kg 
205 e -ltr 
1272.-Kg 


STOCK OF INTERMEDIATES AND RAW MATERIALS 
on dune 1, 1945 


Preparation 


a) organotherepentios Loe | 
As atrin. 32000 Amp. - 57.000 Amp. 


Asthma Remedy 


_ Intermediates far Raw Material for’ 


citropepsin ~-- 300 kg 
Gastric ferment pre- . 

paration 
Hepatopson Forte 10.C00Q Amp. 35.000 Amp, 
(Hepatopson pro inj.) 20.000 Amp. 25.000 Amp. 
Antianemic from liver 
Promonta 5.000 kg ~ 55.000 kg 
Nerve nourishment « 
Pro Ossa | 1.000 kg 29.000 ke 
Calcium vitamin pre- 

paration | 
‘Cholotonon 7 | -— 2.400 ke 


Organ prepare.ion from 
_ the total Liver- 
biliary tracts 


Ferronovin — 10.000 kg. 
Liquid liver iron. ; 
preparation 


Ocenta : ore . + 80.000 ke 
‘To increase lactation 


Stomopson > fier cos 10.000 kg 
Antianemic from stomach ; 
substance 


Vetren 100.000 Amp. 200.000 Amp. 
Anticoagulant aie 
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‘Preperation 2 Intermediates for Raw Material. for 


d} 


e)} 


Hormone Pre arations 


5.000 Amp. 
(Standardized adrenal 
~ @orbex extract . 
Inkretan - , ae 
H6rmonal Remedy 
‘Praephyson - 30.000 amp. 


Standardized anterior 
pituitary extract 


} Vitamin Preparations 
sanostol - 1.000 kg 


Watural concentrate: from 
livers of halibut and other. 
sea fishes, citrus fruits - 
and malt — 


Symbion - 200 ke 


B-C vitamin product with 
glucose and phosphate 


[ron Preparations 
Feometten- 


Tron with copper | | 200 kg 
Ferro 66 - Asnee 300 kg 
Ferro 66 = tablets, -—— 


biologically active 
iron, stabilized by the 
reducing power of Vitemin C, 


Powder 


Hukutol-Kinderpumer - 300 ke 
Baby powder 
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25.000 Amp. 


6.000 kg 


70.000 Amp. 


99.000 ke 


9.800 kg 


2.100 kg. 
400 kg 


30.000 keg 


_ Reseaach Program of the Scientific Staff of Promonta 
During the Past Six Years. 


The research program of Promonte was seriously curtained as 
early as 1959, as a direct consequence of the war. Two of three phy- 
Sicians serving on the staff were drafted by the Wehrmacht in 1939 
and the third man was taken later. Also many of their outside con-~- 
saltants were not available due to other commitments in clinics ani 
hospitals. In general, it may be concluded that the research staff 
of Promonta was sales-minded rather than scientific. It was obviously 
their duty to produce profits rather than pharmaceuticals of merit 
having a sound clinical background. A cursory exanaination of the 
research activities reported by the firm for years 1959-1945 revealed 
no developments of substantial importance. 


Acinormel 


This is a complex sodium mgnesium aluminium silicate which 
exerts an optimal buffering action in the avid range of hyperacidic 
gastric juice. The acid neutralizing power is claimed to be ex- | 
eeptionaily high so that small quantities of the preparation produce. 
a significant reduction in the high acid values in the stomach, with- 
out danger of alkalizing the gastric juices. Since Acinormal is 
dnsaluble in acid juices and does not yield soluble substances, there 
is no inhibition of the action of digestive ferments. 


Sempiol 


Campiol is a biologically standardized extract derived from 
_Pyrethram flowers. In cold blooded animals it produces a lethal 
‘effect by acting as a muscle poison, while in warm blooded animals 
only intravenous administration produces death by direct effect on 
the central nervous systen. This observation led to the development 
of Campiol, which has proved to be free from toxic effects and well 
tolerated in tue treatment of Oxyuriasis. 


Corticlyn 
The problem associated with ths preparation of the adrenal 


cortical hormone has been studied intensively for some years by the 
research division of -romonta, and thefr investigations led to the 
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preparation of Cortidyn. Since oral administration appeared to . 
yield a satisfactory response Cortidyn drops were introduced in ad- 
dition to the ampule which had been marketed previously. 


Praephyson Forte. 


By the preper concentration of extracts of the anterior pitui- | 
tary lobe, a highly active product containing 75 M.¥. units of lutein- 
izing hormone per ce. was developed. 


 Praelaction. 


As derived from the anterior pituitary residue (see Process 
Section) 1t contains 400 pigeon units “rolacton per cone. The pro- 
dlem of producing a satisfactory and highly active lactation hornone 
preparation has not been approached from every angle. Other investi< 
gations are therefore necessary to obtain final fnforuation. | 


‘ 


Provitina-Oil 


Promonta’s fish liver oil is claimed to be of high potency, con- 
Saining 12.000 I.U. Vitamin Dg and 12.900 I.U. Vitamin A per ce. 


Vetren. 


Pure heparin tested for its anticoagulant activity by means of 
animal and human blood; mainly used in connection with blood trans- 
fusions. One 2 cc. ampule inhibits the coagulation of 150 ec. of 
human blood for 2 hours. 


Processes 


for the Preparation of Glandular and Organ Extracts. 


Hipatopson (liver extract plus tron) 
Extract 500 kg of fresh liver with 450 liters tap water for 


1 hour at 28-30°C with constant stirring. Heat to 60-70°C and 
press out. Wash with 80 liters of water at 80°C. Evaporate 
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the 530 liters of solution to 20-30 % of the weight of the liver. 
The vacuum pan should not be filled to more than 1/3 its capacity bde- 
cause of foaming. The 150 liters of solution are transferred to a 
400 liter stoneware crock and 25 kg ferrous sulfate (dissolved in 
water) added with vigorous stirring. The next day add 20 kg Ca 0 
with stirring, then centrifuge. Wash the residue with 120 1. wazm 
water and combine the washings with the main extract. The solution 
(Ca. 250 1.) is adjusted to pH 5.3-5.5 with 50 % HaPO, (7-15 liters). 
By no means go below PH 5. 1. Use Bromeresol Blue paper as an 
indicator. | 


Centrifuge and wash the residue with 50 1. warm water, combine 
the extract and wash fluid, then evaporate in vacuo to 501. Keep 
in a cool place overnight and centrifuge, wash the residue with 25 l. 
warm water, combine the extracts; heat the solution (Ce 75 1.) on. 
the water bath to 40°C and add sufficient (4-5 1.) of 30 % Na OH to 
obtain a pH of 7.8-9.0. Use Bromthymol Blue paper as an indicator. 


Filter off a small sample and add trisodium phosphate solution; 
if it becomes turbid, this proves that in acidifying too little Hs PO, | 
has been used. In this case, phosphate solution must be added until 
a filtered saaple remains clear upon the addition of phosphate. Centrie 
fuge, wash the residue with 60 1. warm water, combine the liquids and 
centrifuge (Ca. 135 1.). Lightly acidify with citric acid and evaporate 
in vacuo to exactly 60 kg. Determine the dry residue. 


Hepatopson - strong and for injections. 


The extract obtained as above after the removal of excess HaPO,, 
is used. Adjust the pH with HCl to 6.0-6.4 and dialyze in cellophane 
against 5 vols. water for 3 hours at 25°C. (Cellophane tube 10 om 
diam.) Evaporate in vacud until 1 ce corresponds to 5 g. fresh liver. 
(For “strong” 1 cc = 10 g. liver). This extract must meet the follow- 
ing requirements:- 


1) The dry residue should be between 9-12 %; for the "forte" be- 
tween 20-25 % (i.e. ams/i00 cc). : 

2) The extract should not contain protein (negative sulfosali- 
eylic acid test) | 

3) Should not contain more than 30 mg per cent Ca., 

4) Not more than 20 cc histamine as determined pharsacologiosily 
with the guinea pig gut. 
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5) The extract must be tolerated by animals (absence of 
temperature rise, pain, inflemmation). 


If the extract corresponds to the requirements, add 0.40 % tricresol 
and caramel solution to obtain the desired color. Filter through 
paper and Seitg filters KS,K5 and EX into sterile flasks. 


Cempiol (Extract of pyrethrum flowers) ‘ 


' The flowers are ground in a mill without a sieve; then ground 
again to pass through a lm. slit sieve. 


150kg ground flowers are extracted 4 times in an aluminum 
kettle with petroleum ether 60-309 at 45°C; once for 4 hours with 
500 liters, 3 times for 3 hours with 300 1. portions. Total volume 
of petroleum ether 1400 1. 


Evaporate the combined extracts without vacuum to 10 1., wasu 
the evaporation pan with 10 1. petroleum ether and combine with the 
extract, filter, determine dry residue, and remove solvent in vacuo. 
Extract the residue 10 times with 40 1. portions of 90 % methanol at 
room temperature, using rapid stirring. Total volume methanol 1400 l. 
Diseard the residue. Keep the methanol extract at 6°C overnight and - 
filter the next morning. Evaporate the filtrate in vacuo to remove 
the methanol and take up with 10 1. of toluene-alcohol. Keep over- 
night at 0°C, filter, and determine pyrethrum. From extracted flowers 
about 50 1. petrolewm ether may be recovered by steam distillation. 


Loss of solvent - 200 1. petroleum ether 
60 1. methanol 


Yield 1.0-2.9 per cent. 


Preparation of Cempiol Solution. | 


3.0 kg extract of pyrethrum flowers, calculated on dry re- 
Bidue, dissolved in ethanol, dilute to 100 l. with ethanol containing 
0.75 kg lecithin ex ovo. Heat to 50° and stir into 300 l. distilled 
water at 509°C. Evaporate in vacuo to 150 1. add 100 1. distilled 
water and evaporate again to 150 liters. Filter through cloth and 
add water to meke S00 liters. 
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Taste-Correcting Solution 


Stir 5.0 kg agareugar in 100 1. water and leave to swell for 
12 hours, then add 100 liters water and 250 kg sugar. Boil with 4 kg 
sodium benzoate, cool and add 1.0 kg citric acid, 50 kg orange juice, 
2 kg orange essence, 1 kg citrus oil and 3 kg recryst. Texapon dis- 
solved in water. Add water with stirring to make 700 liters. Stir 
for 2 hours. 


700 1. taste correcting solution are poured in a thin stream 
into 300 1. pyrethrum solution. Stir for 2 hours, strain and fill. 


Raw Heparin. 


To 40 kg dried lungs (well desiccated) add 140 1. tap water, 
stir well and add 8.41.° 80 % acetic acid and continue stirring for 
1# hours. Centrifuge and reject the solution. Treat the residue 
in the same manner with 100 liters of permutit softened water and the 
seme quantity of acetic acid, then centrifuge. Now mix the residue 
with 100 1. softened water, adjust with Na OH to pH 9,0, stir for 1+ 
hours and readjust the pH to 9 at intervals of 5 minutes by the addition 
of small quantities of Na OH; a total of about 74 kg. Centrifuge and 
keep the extract (I); extract the residue twice with dilute NeOH in 
the same manner, combine extracts I and II. Extract III is handled 
seperately. The pH of the fluid must be 9.9. Test with phenol- 
phthalein paper. 


Acidify the combined extracts with acetic acid until weakly 
red to litmus, filter through cloth and evaporate in vacuo to about 
20 liters. Add sufficient methanol to the concentrate so that the 
methanol content is at least 70%. Ethanol may be also used. Allow 
the solids to settle, decant, break Anto nut-size pisces and extract 
for 3O hours in a Soxhlet with methanol. Dry and grind. 


Preparation of Vetren. 


: 20 kg of rew heparin are stirred with 200 liters of water ad- 
justed to a pH of 1.9 with HCl. Add 20 gm Pepsin 1:10.900 and digest 
at 38 C for 24 hours. Neutralize, heat to boiling for % hour, cool 
to room temperature, centrifuge and ppt. the clear solution with Me OH, 
Various fractions of different degrees of purity are obtained which 
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are combined in accordance with their biological activity and further 
re-precipitated with Me OH. If a batch is clearly soluble in water 
and has a strength 2-24 times the working standard (50 units standard 
Heparin in 1 cc. 069 % Ne Cl solution prevents the coagulation of 4 cc. 
gout blood at 37°C for 1 hour), purification with Eponit is applied. 
For this purpose dissolve the heparin in 10 parts H,0, add HCl to 

e pH 4.0, add a equal quantity Eponit, keep at 60° for half an hour, 
centrifuge to remove the charcoal and ppt. the solution with Me OH. 
The heparin obtained has a potency of 3-3% times the working standard, 
is pure and free from side effects. It is assayed by animal experi- 
ments. ; 


To prepare Vetren or Thrombo-Betren it is dissolved in 0.9 % 
We Cl solution to give 3 mg. or 50 mg Heparin work standard per cc. 
Fill into ampules. The pH must be 6.5 = 6.8. 


Preparation of Phyormon. 


10 g. of posterior pituitary powder containing 1000 units/zg., 

are quickly heated to boiling in] 1. 0.3 % HAC; cool quickly and add 
0.1 % benzoic acid and 0.01 % Niposol, leave standing for a day, 
filter and then filter through a bacteriological filter. Extract 
contains 8 V.U. 1 cc., adjust to 2 V8igthin units/ec or for "forte" 
to 4 units/ec. 


eparation of Prae ne 


_ 1e8 kg. anterior pituitary powder from hogs are stirred with 
10 1. water and a mixture of 0.92 1. N/ Na OH in 9.08 1. of water 
added. Now add 40 1. water and after 10 mimites slowly add with 
constant stirring 13 1. n/HAC until the pH is 3.7-3.8., and centrifuge. 
The ppt. may be used for preparing Prolactin. Ewaporate the solution 
in vacuo to about 20 1., add 30 % NaOH to pH 7.1-7.2, and add weter 
to meke 25 liters. Add 96 cc. tricresol, keep for at least 6 days 
at room temperature and filter through folded 560, then through Seitz 
EX. The solution should not give any reaction with sulfosalicylic | 
acid and has a dry residue of about 1.6 @/100 ce; ash 1.0 2/100 ce. 
It is ready for filling into ampules. For the preparation of 
Praephyson forte, the solution is concentrated three times. The 
dry residue/ce and ash are then correspondingly increased. 
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Proclacton. 


The insoluble residue of the proceeding process is taken up 
on 30 times its weight of 66 2/3 % acetone with due consideration to 
the water content; working at pH 2.9. The prolacton dissolves and 
may be separated from the insoluble portion by centrifuging. Adjust 
the clear solution to 90 % acetone ani separate the pptd. prolacton 
by centrifuging, wash with acetone and ether; dry in vacuo. 


| 


Yield 15 to 45 g/kg pituitary powder. 
30-50 pigeon units/mg. 


List of Effective Patents Hela by Promonta. 


Method of obtaining proteolytic protective ferments. D.R.P. 743,986 
Method of obtaining protective ferments. D.R.P. 443,147. 
Method of increasing the activity of protective ferments. D.R.P.742,192. 
Method of obtaining protective ferments from Urine. D.R.P. 737,689, 
Method of preparing stable organo iron compounds. D.R.P. 682,875. 
Method of preparing pharmacologically effective iron combinstions. 
D.R.P. 665,778. 
Process for the purification of heparin solutions. D.R.P. 712,564. 
Process for obtaining a blood anticoagulant. D.R.P. 671,746. 
Process of obtaining material having blood anticoagulant properties 
from plant phosphatides. 0D.R.P. 686,794. 
Process for obtaining gall rich, water soluble organ extracts. 
D.R.P. 631,121. 
Process for obtaining gall rich lecithin-cholesterin preparations. 
D.R.P. 734,403. 
The preparation of valuable, physiologically effective materials from 
Slaughter-house by-products. D.R.P. 624,894. 
Rheumitron (salt of salicylic acid). D.R.P. 561,523. 
D.R.P. 582,148. 
Chalk preparation, D.R.P. 564,610. 
Shaving aid. D.R.P. 693,027. 
Method for the preparation of soluble cholasterin compounds.D.R.P. 525, 
144. 
Sestron (Bis-phenylpropylethylemine). D.R.P. 617,647. 
D.R.P. 623,593. 
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und nach Schwangerschaft, 1939 ,Nr.33 
ein Beitreg zum Problem der p- 1844 
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Vetren (contd) 


Mettelstrab, H.: 


Unber, Prof. F.; 


Rostock, Prof.: _ 


Sebmid, He ¢ 


HRitzler, Irua.: 


| Ciemens, J. ¢ 


vores, Ate Detzel As 


Schulz, E. : 


Wolf, W. : 


Megerl, J. F. : 


Exporimentelle und klinische 
Untersuchungen zur Bluttropf- 
transfusion. é 


Tadikationen zur Bluttrans- 
fussion. 


Blutstillung und Blutersatz. 


Uber den gegenwartigen Stand 
der Lehre von der Bluttrans- 
fusion. 


Beitreg zur Technik der Blut- 
transfusion im S8uglingsalter. 


Die Blutfibertragung mit 
Verwendung des Vetrens und 
des Infusors. 


Heparin und seine praktische 


Anwendung. 


Bluttransfusion und Bluter= 
satzflissigkeit im Kriege. 


Die Behandlung der Melaena ™ 
neonatran 


Die Bedeutung und Wirkung 
Heparine und snderer blutge- 
rinnungshemmender Stoffe ftir 
die Ausl®sung inmmunbiologi-e 
scher Abwehrreaktion bei hake 
teriellen Erkrenkungen. 
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132:166-177, 
225-2832, (1942) 
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Never, H. E., und Untersuchungen uber Blutkon=- Zschr.f.klin 


Vincke, F.: servierungsmittel. Med .1.2E ,1940 
H.l. »PeL02 
Urban, N. : Klinische Erfebrungen mit Mschr.Kinderhk 
der Transfusion konservier= B.89, (1941) 
ten Blutes beim S8ugling. 1/z,]. 
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31.10.1941 
Heim, W.: Bluttrensfusion mit konser- Ther.Gegenw. 
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tung ftir den praktischen Arzt. 


Jores, A. : Uber die praktische Bedeutung Ther.Gegenw. 
des Heparins. 1941. 

Kolff, W.J. : Intrevenose Keperintoediening Ned.Tijdschr. 
door de Rubbervena (Veinsee- v.Geneesk, 
ker) bij het Behendelen en 1942,Nr.4. 


Voorkomen van Thrombose en 
bij de°“Vehendeling van Endorar- 
ditis lente. 


5. Riedel-de Heén, A.G., Hamburg Plent, Hamburg. 


The team interviewed W. Mueller and Hans Dieckmann, managers 
who were very cooperative and anxicus to submit all informetion re- 
quested. The Hemburg plent of this company was acquired in 1928 
from the firm of Fritzsche Brothers, Leipzig. Formerly the produc- 
tion facilities of the plant were utilized for the manufacture of 
perfumes for the soap industry; the new owners continued to faebri- 
cate the same line of products. At the time of our visit, the | 
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renaining production facilities were being prepered for the 
synthesis of some pharmaceutical chemicals, such ss Shinosol end 
Barbital, which were formerly made st the Serlin works. The tech- 
nical direction of Riedel-de HeBn was confined solely to the Perlin 
laboratories, consequently the “emburg plent had no reseerch steff. 
Meterials used in the production of chemicals were, to a lerge ex- — 
tent, purchesed from the I.G. Farbenindustrie. 


Real estate and number of buildings:se- | 


40.000 squere meters of land 
10 buildings stated to be in condition of manufecturing 
1l buildings totelly destroyed. 


Although ten buildings are intact or have been repaired, the bulk 

of heavy menufacturing ecuivment was contained in the destroyed untts. 
The remaining buildings sre in a bad state of repair end the equipment 
eppeered to be suitable for small scele operations, but most of it 

is o14 and obsolete. The physical condition of the buildings and 
equipment seen at Hamburg seems to preveil at other plants ss well 
(see, Riedel-de Heflin, Seelze). 


The Hamburg managers of the firm arece- 


Hans Dieckmann 
Dr. Hans Puttfercken 


The number of employees at present eret- 


Clericel force - 28 
Factory workers = 46 


Products, Raw Materials, end Manufacturing Schedules: 


In reply to questions submitted with reference to the re- 
sumption of operations, the managers were inclined’ to be, in our 
opinion, unduly optimistic. The equipment end intact factory 
space appeared to be inadequate to meet the production schedule 


preperec by Herr Dieckmann end described in detail below:- 
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Product | Monthly 1942 Produc- Raw Materiels re- 


Production tion(monthly) quired. 
Bornyl-acetate 2000 kg 2506 kg 6000 kg Turpentine 
(pine needle oil) 700 kg Acetic acié 
Barbital 500 kg ai 100 kg Sodium metal 
600 kg Ethyl bromide 
500 kg Urea 
2000 kg Monochlorace- 
7 tic acid 
Salicylic acid 500 kg 300 kg 350 kg borneol 
425 kg Methyl-seli- 
eylic acid 
Potassium oxy- 1000 kg sen 500 kg O~anisidine 
guinoline sulphete 1200 kg glycerine 30° 
(Chinosol) 200 kg sulfuric acid 
66° Be 
600 kg potassium sul- 
fete | 
Chior-trom-cxy- 500 ke 2000 keg 350 kg oxyquinoline 
cuinoline 160 kg Bromine 
. 750 kg sodium barcere 
; bonate ' 
125 kg sodium chlo- 
rate 
Perfume oil for 3000: kg 
soap 
Aléehyd= C 16 for - 100 kg (2194 kg Acetophonone 
essences — (3088 kg Cl CRy (0p E 


(1827 kg Na metal 
( 975 kg Benzo). 
( 72 kg Denet. ethanol - 
Yiele 2500 kg 
Diacetyl (concentrat- 500 kg 
ed butter flavor) 
D.R.P.. 597,256 


vat ©: Sa 
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Product Monthly 1942 Produc- Raw Meterials re- 


Production tion(monthly) required. 
Concentrated 1000 kg 
essences for (1800 kg methylethyl 
foods ketone 


(2500 kg sodium nitrit 
5500 kg hydrochlorid 


acid 
Oils for artificial 
spices 
Cardemon 1000 kg 
Terpinyl acetate, 
Cinnamon cinnemic aldehyde. 


Existing facilities for chemicsel manufacturing cannot be used 


until supplies of coal and industrial hesting ges are available. 


Supplies of rew materials were not considered to be a serious fector. 


4. Cc. H. Boehringer Sohn, Bemburg- 


This plent is a branch of C. H. Boehringer Sohn, Chenische 
Fabrik, Ingelhbim em Rhein. 


The Hamburg plent makes alkaloids from natwral sources end 
trensforms some of them into well-known derivetives. The plent is in 
fairly good condition, but needs e few minor repairs to operate. 
A permit for such repairs shoulc be in order. In eaddition, to their 
elkaloié work, they also meke a few baking articles (see list of 
products). $ work on food products was reported to a SHAEF 
food expert in Hamburg, and a subsequent investigation was made 
by him. 

Persons interviewed were Dr. H. Schenkenberger, chemist, 
C. Langer, T. Bliren, end H. Fecht. 
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This plant was built in 1923-1924. 


The real estate consists of | 


7000 square meters of which 1000 sq m. is leased to the firm of 


Dijkeroff and Witmann, a construction company. 
The names of the chief managers are:- 


Dr. H. Schenkenberger, chemist 
Theodor Biiren, engineer 
Hasso von Hann, merchant 


The number of employees are:- 


25 men 

20 women 

51 working women 
56 workmen 

13 apprentices 


Products made by C. HE. Boehringer Sohn. 


Preparations Chemical Names 
Opium powdér — 

Opium extract 

Opium tincture 

Morphine & it's salts 

Codeine & it’s salts 

Aethylmorphine & salts 
Diacethylmorphine & salts 


Papeverine 
Narcotine 
Thebaine 
Caffeine 
Theobromine 


Morphine - ampules : \ 
Caffeine natr.benze- 


enpules 
Lobelin “Ingelheim” | synthetic pure alkaloid 
(Lobeton) empules of Lobelia inflata 


IZ0< 


Application 


Antispasnoliticum 
soft sedative 
raw meterial f.Ace- 


‘dicon stimulentie 


cardiati cum 
narcoticum 
cardiaticum 


for intensive stimu- 
lation of respiration 


Preparations 
Sympatol 


Chemical Names 


Para-methylemi noaethan- 
ol-phenol tartrate 


Application 


for heert and bloode- 
circulation. 


In addition there is 4 warehouse for preparations produced in the 


Ingelheim/Rhine plent. 


Ace@icon tabloids 
Adrienol Enulsion 
Aludrin solution 


and tablets 
Bitival pills 


Codyl Syrup 
Fuxenthin 


Lacelut, das medizi- 
nische 

Mundpulver 

Ropel 


Acethyldemethylodihydro- strong cough remedy 


thebain hydrochloride 


l-m-nethylemi noaethanol- 


phenol hydrochloride 
Dioxyphenylaethanoliso- 
propylemine sulfate 
Lecithine & sodium cho- 
lete 


Anti Rinitis 
Asthma bronchiele 


liver end bile 
renedy 


Syrup with codeine,nerco- cough remedy 


tine end papaverine 


Theophilline and camphor- heart and blood cir- 


cholie acid 


salt of Lactic acid 


Calcium acetate 


Beking articles produced in Hamburg. 


Lecifarin 
Boeson 8 
Lecisauer 
-Backsyrol 
Boerol 


Boeson Backpulver 
Trennemul sion 


Flour treated with 
lecithin 


Flour trested with lectic 


acid 


Flour treated with lectic 


acic and lecithin 
Lactic acid preparation 


Lactic acid preparation 


Oil and water emulsion 
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culation remedy for 
aged 
for treating gums 


and teeth 


ageinst decomposition 
of bread 


breed baking improve- 
ment 

bread baling improve- 
ment 

‘bread baking improve- 
ment 

baking improvement for 
westphalien rye~-bread 
to improve fermente- 
tion baking powder 

to prepare pans for 
baking and to separete 
ready baked bread 
from pans. 


Producing Capacity of the Factory 


B. 


D. 


Monthly output of essentiel products: 


Opium - alkaloids corresponding to all pharmacopoeias: 

Morph.Hydr. or Codein (methylmorphine) pure and salts 

or Ethylmorvhine hydr.; Diemorphine hydrochloride summe 300.-kg 
Narcotine hydrocholride 200.-kg 
Papverine, output from opium-manufacture or 

purificetion from synthetic rew-papaverine manufacture 100.-kg 
Thebaine, according to the extent of Opium 

Opium preparations: 


Opium powder, corresp. to all pharmacopoeias 400.-kg 
Tincture of Opium Dto. 500.-kg 
Extrect of Opium, dry or licuid, Dt. 25.<-kg 
Purificetion of Caffeine from raw-caffeine 3000.-kg 
Caffeine sodium benzoate.or Caffeine 

sodium salixylate 1000.-kg 
Theobromine and it's salts 1000.-kg 
Specialities: 

Sygpatol or Lobelin or Morphine or 

Caffeine sodium benzoate ampules 600000 amp. 
Sympatol liguid 250000 flasks 


Possible figures of production for the next 6 months: 


Opium alkaloids: 100.-kg 
Morphine and it’s durivetes 100.-kg 
Narcotine Lydrochloride . 25.-kg 


Papaverine hydrochloride 
Opium preparations: . 


Opium powder 200.-Kkg 

Tincture of Opium 200.-kg 

Extract of opiun 18.-kg 
Caffeine and it’s salts 500 .-kg 

Theobromine and it's salts 200.-kg 

Specielities: 

Sympatol or Morphine hydrochlori¢e or Caffeine sodium 

Benzoate or Caffeine salicylate empules 100000 amp. 


Sympatol licuid 30000 flesks. 
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Manufacturing Methods. 
1. Manufacture of Morphine from Opium 


2. Morphine from poppy capsules 
5. Secondary alkaloids 

4.  Narcotine HCl 

Se Papaverine 

6. Papaverine - HCl 

7. Codeine and thebseine 

8. Codeine by methyletion of morphine . 
9. Codeine HCl 

10. Codeine phosphate 

iil. Acetyl morphine from morphine 
12. Diemorphine from mortpine 


13. Theobromine from cocoa residues. 


1. Morphine from Opium. 


Mix 6 boxes of opium - 450-480 ke. (Turkish or * ersien) ina 
mixing mechine (1000 ltr. capacity) with 40-60 liters hot He0, and 
keep at 40-609. After 1 hour add 8-9 kg. Na H COs, to neutralize 
(Litmus ), 5 hours of mixing necessary. Cool to 16-18° and add 
100 itr. Methylene chlorice; after 45 min. of mixing, again add 200 ltr 
Methylene chloride. After 2 hours leave at rest for settling out and 
strain through e sieve. Repeat this extraction 5 times. The CHe Cle 
extracts 1-4 are evaporated in a still with stirrer. The residue con- 
tains gums, narcotine end papaverine, and also small quantities of 
codeine and thebaine. It is handled seperetely. Extrects 5 and 
6 are used in preparing extracts 1 and 2 of the following batch. 


~123- 


The opium paste in the mixing machine is freed from CHs Cle 

by distilletion; towards the end, vacuum is used. Then dilate with 
water to thin consistency, so that the mixture can be poured into | 
500 ltr. copper vessels. Heat to boiling, then cool with metal coils 
to 16-169. Divide into 2 parts. ‘he half batch (225-240 ke. 

Opium) is mixed in a wooden tank with stirrer with 70 kg. Ca (OH). 

and 1200 liters Hp0. Stir for 1] hour. filter through e weeden” 
filter press. Extract the alkaline licuid twice with Ces, to 
obtain Codeine and Thebaine. 


Remove the Cee by distilletion and collect the residue from 
1400-1900 kg. opium for working over again. Neutralize the alkaline 
liquid in a contsiner of 2000 ltr. capecity with stirrer, using H CL 
until it is very weekly alkleine to phonolphthaleine. The mein 
portion of morphine precipitetes out. Separete it on a suction 
filter from the mother liquid end wash with hot water. Acidify the 
mother liquid weakly with H,SO, and evaporate in vacuo from 1800- 

2000 ltr. This is the crude solution. 


The alkaline filter residue is suspended in H,0 and acidified 
with H,SO, Remove pptd. Ca SO, and insol. residues on filter press. — 
This f. aid. is to be used in the next betch with the 70 kg. CA(OH)> 
to treat the opium. - Extrect the press residue repeatedly (up $07 
5 times) with H,0 and use the fluids in next batches, for extraction 
of the next stronger fractions; or efter a certain aceumuletion of 
solids, evaporete in vacuo and sdd to "crude solution". 


The “crude solution” from 15 to 18 boxes of opium amounts to 
1500-1800 liters. This is mixed in wooden vessel with Ca (0H) 
until it is strongly alkeline. Filter Ca SO, off in filter press, 
acidify with HpSO, and evaporate in vacuo. titer Ca SO, off, mix 
the filtrate with denatured EtOH (ca.15% of the volume of the fluid). | 
Heat and ppt. a further amount of crude materiel with NHg. Cool 
with occasional stirring <nd filter by suction. 


Extract the mother liquid repeatedly with fusel oil)enyl 
elcbhol) to remove all the morphine. Mix 800 liters mother licuid 
hot, if necessary by adding NapCOz, with 2000 1. fusel oil. The 
latter dreins into another mixing; vessel, and the morphine is dis- 
solved out of it with hot Ho0 $ HCl. The sept. aqueous part is 
eveporeted and the morphine “pptd. with NH., adding denatured EtOH. 
The various frections of morphine are al Oe All end mother 
licuids end pptg. liquids of the purification process are subject 
to the same treatment. It may be repeated until no more morphine 
can be found. : 
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Purification of Crude Morphine. 


Dissolve the crude morvhine fractions in an enamelled kettle in 
H Cl (20 kg crude morphine require 150 1. hot HO and about 6 ltr. 
con. H Cl 40%). Ppt. the morphine from the filtrate with NH. 
and Ne OH. Redissolve the morphine pptd. in hot H Cl, add 20% 
denat. alcohol and reprecipitate. The morphine is now redissolved 
in hot HCl % H,0 (3 parts moist morphine 4 2 parts hot Ho0). The 
hot morphine solution is treated with charcoal and filtered hot into 
a dish for crystellization. The morphine - HCl - is centrifuged 
off, and recrystallized from hot Hp). From the aqueous solution 
ppt. the morphine base with NHz. The morphine base thus obteined 
is used to make codeine, ethyl morphine end @iemorphine. To obtain 
pure morphine hydrochloride, it is necessary to recrystallize the 
hydrochloride oncé or twice, and if necessary reprecipitate with ms 
¢ denatured EtOH. 


The last crystellizetions are not centrifuged, but the mother 
licuid is removed in @ hydraulic press. Finel end crystallization 
is made from an EtOH - Eto0 mixture. 


Batch: 32 kg. pressed cake of morphine HCl is dissolved in 2.5 litr. 
of hot water (ensmel kettle) by blowing steam into the mixture. 
Filter through cotton cloth and add to 85 liters of denatured EtOH. 
The EtOH conteins 200 gr. tarteric acid and 400 g. conc. HCl. While 
the mixture is stirred, crystallizetion begins. Add 20 ltrs. Et,0 
which finishes the crystallization quickly. 


Kees stending for a day, and filter by suction, pulling dry very 
carefully for 12 hours. This is done in a percolator. The contents 
of the percolator are cut into 10 pieces which are dried slowly at 309. 
The hard crust is scraped off and the interior part either cut into 
cubes or pulverized. Yield - 90% of morphine, analysis according 
to Harrison & Salves. 


Morphine from Papever Capsule-shells. 


Dry capsules ere ground in a snail mixey, mixed with Hed or 
extract, until thoroughly moist. Fill into tanks, provided with 
sieves at the bottom. 8 tenks of 2000 1. capacity are used, each 
filter with 1000 kg. capsule shells. Extract by adding to tenk I 
fresh water, that is sprinkled evenly on the surface. When the tenk 
is filled, drain from bottom with a small pump, and pour on tank II. 
Trus all tanks ere filled. The speed of water run is 2000 1/hour. 
From the third tank on, 3000 liters are drawn off into a collecting 
tank, the next 2000-3000 liters extract are used for the preliminary 
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wetting of the capsules. The exhausted material may be used as a- 
fertilizer. The strang extract is heated with stirring, to ppt. 
preteins, then evaporated in vacuo to syrup consistency. 


‘1000 kg. of the concentrate mix with 100 kg. NapCO. in a kettle 
with stirrer and stir with 6000-7000 ltr. ethylene chloride. Heat 
to the boiling of the letter. Stop stirrer and leave 2 hours for 
settling. Decant clear solution in lead coated stirring equipment, 
in which the cooled liquid is extracted with dilute HjS0,, which 
extracts the alkaloids. An average of 3 extractions with ethylene 
ehloride are sufficient. 


Secondary Alkaloids. 


The residue of the methylene chloride extracts of opium conteins, 
as mentioned, gums and narcotine and papaverine, also traces of codeine 
and thebaine. The residue is stirred and heated with 800 ltrs. H20 
¢ 12 ltrs. 20% HpS04,. The CHpClp evaporates. After cooling to 
50°C, drain into wooden tank of 1000 liters.with 3 decanting faucets. 
After settling, drain the acid. solution off from the gum. The 
residue is reheated with 700 ltr. H\0 again. This second extract is 
used as first extracting fluid in the following extraction. The first 
HpS0,4 ext. is hot mixed with dil. NaOH until weakly acid: The crude 
narcotine is pptd. and filtered by suction on a clay filter. The 
mother liquid is now weakly alxalinized (litmus), which ppts. the 
papaverine. The mother liquid is then strongly elkalinized and extd. 
with CgHg to obtain codeine and thebaine. The duration of the ex-— 
traction is regulated according to tests in the control laboratory. 
The benzene is distilled off and is added to the benzene extract from 
the alk. Ca (0H)> opiun liquid, to be worked up with same. The crude 
narcotine is dissolved with 5 parts of hot water and HCl, thea treated 
with charcoal and filtered. The base is pptd. frou the filtrate with 
NeOH. This narcotine is filtered by suction and dried at 100° 50 ke. 
dry crude narcotines sre dissolved in 500 ltr. CgHg ; the solution 
is filtered through o filter conteining chars3al and the clear benzene 
solution is distilled in e stirring tank of enanel. The residue is 
taken up in 50 ltr. 94% EtOH (hot). The narcotine is obtained from. 
this mixture in thick crystals. It is filtered by suction. Besides 
neagcotine, the alcoholic mother liquid contains some papaverine. The 
pure narcotine base is used to make the HCl salt. 
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Narcotine Hydrochloride. 


Mix 60 kg. of pure narcotine on a glass-lined 200 ltr. kettle 
(stirring with 60 ltr. hot denat. EtOH of 99 %.  Slwwly add conc. 
HCl (38-40% HCL) until acid to -ongo red. When all is dissolved 
filter through cotton into a 150 ltr. enamelled kettle, that is 
cooled with water from the outside. After some time crystallization 
begins. Stir the content frequently, taking care that the crystals 
do not adhere to the walls Of the kettle. The following day 
filter with suction on a stoneware filter, wash with EtOH, acidi- 
fied with HCl. The moist crystal paste is dried first at 300 
later at-60°. Precipitate the narcotine from the mother liquid 
with NaOH after distilling off the EtOH. This narcotine re-enters 
the process as crude nercotine. 


Papaverine. 


- The crude papaverine and the alcoholic mother liquid from 
nercotine, containing papaverine, are combined. Solution is obtained 
by heating and, if necessary, adding 94 % EtOH. Add powdered oxalie 
acid to Congo acid reaction. uring the following days (frequent 
stirring) papaverine bioxalate crystallizes out. Filter with suction., 


Precipitate from the mother liquid with NaOH the narcotine and 
traces of papaverine. This gpecipitate is treated as crude nar- 
cotine. The papaverine bioxalate is repeatedly recrystallized 
from 10 parts of hot HO, using charcoal, until the kryotopin re- 
action disappears. Finally the papaverine is pptd, with NeOH 
and filtered on a stoneware filter. Dry the base at 50°, add ben- 
zoie acid and crystallize the benzoate. From this precipitate the 
pure base with NaOH, filter and wash well with distilled H,0. 

Use for papaverine HCl. 


: Heat the papaverine with 3 parts of 50 % EtOH. Add, while 
stirring, conc. HCL (40%), until acid to litmus. Filter through 
cotton cloth. Now add HCl until acid to Congo red. Cool while 
stirring. Filter the following day and wash with EtOH. Dry with 
precaution. 
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Codeine and Thebaine from the Benzene Extract 


| After distilling the CeHe from a total of 1400-1900 kg. opium, 
heat the residue with 70-80 liters 94% EtOH until a thiék syrup is 
formed. Keep standing for 1-2 days and filter by suction. The 
residue contains the valueless alkaloids Kryptopin and Protopin. 
Acidify the filtrate weakly to litmus with HpS0,$ EtOH 1:1. 
After a few days codeine sulfate separates out. Filter and wash 
with a little EtOH. Add cryst. tartaric acid to the mother liquid 
until weakly acid. Stir frequently. During the following days 
thebaine bitartrate separates out. Filter and wash with EtOH. 
The codeine sulfete is added to the codeine obtained by methylation 
of morphine. The yield is 0.5 to 1%, depending on the type of 
Opium used. Persian opium contains more codeine. 


Mix the thebsine tartrate with 6 parts of HO and neutralize 
at 40° with NHz, which effects solution. Treat with charcoal 
and filter. haa tartaric acid to the filtrate to weaken acid re- 
action to Congo red. This gives pure thebaine bitartrate. if 
necessary repeat this operation. Mix the pure bitartrate with H,0 
to a thin paste, and then add NHg solution (1:1 diluted). Filter 
the pure thebaine by suction, wash with H,0, and dry at 40°. he 
mother liquid of the bi-tartrate purification and. from the pre- 
cipitation are combined and extrd. with CgHg. ‘he Belg solution 
is added to the original extr. from opium. Yield 0.2 - 0.9%. 
Higher yield from Persian opium. 


Codeine by Methylation of Morphine. 


Preparation of the phenyltrimethyl ammonium chloride. 


In a lead lined autoclave wth stirrer treat 300 ltr. di- 
methylaniline with 40 lg CHaCl at 80°, The process takes 16 hours. 
After cooling, filter dry by suction. Add to the mother liquid 
fresh dimethylaniline to make 300 ltrs. and use for following 
batch. First the quaternary ammonium base is prepared by mixing 
22 kg. of the methylation salt in 10 ltrs. Ma OH with a calculated 
quantity of 22% K OH in Me OH. A slight excess of methylation 
salt is necessary. Filter over charcoal, wiegh and adjust using 
phenolphthalein. Celculate to use for 1 mol of morphine, 1 mol of 
quaternary base + 15% excess. Place the morphine tuto an 
enamel distillation apparatus with Ca 500 ltrs. toluene. Heat 
to boiling until toluene free from H,0 distils. This serves to 
remove the Hj0 from morphine. Cool to about 20° and get the 
quaternary ammonium base ready; edd first 105% and heat to boiling 
of the toluene, then eat intervals of 10 minutes add the remaining 
5 $¢ 5-10%. First Me OH distils, later the toluene. After 2 
hours stop the heating and let cool to the following dey. Pass 
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over into a lead lined stirring apparatus of 700 liters and wash 
twice with 30 ltr. cold H,0 end 300 ce. NdOH of 40° Be to remove 
products of decomp. and rest of morphine. 


Pass the toluene solution into a lead lined distn. apperatus 
and distil the toluene off with stean. 


Add the calc. quantity of dil. H),S0, to neutral reaction and 
distil the dimethyleniline off with steam. Evaporete to crystn. 
and pour immediately into an open enamel kettle. After crystal- 
lication and cooling, centrifuge. Ewveporate the mother liquid 
for further crystallizetion. The dirty final solutions are made 
alkaline with NaOH and the residual codeine is extracted with Ce, 
Purify the crude codeine sulfate by crystallization from hot water 
using charcoal, until colorless. Prepare this paste to codeine 
sulfate with Ho0 and ppt. pure codeine with conc. NH.; filter im- 
mediately by suction, wesh with water end reerystellize with dil. 
EtOH. (1 kg. codeine pure - 400 c. EtOH). Dissolve the codeine 
(suction) efter cooling. All residual solutions are acidified 
with dil. H,SO, eveporate and added to the purification of crude 
codeine sulfate. 


Codeine Hydrochlorice. 


_ Mix 20 kg. moist codeine pure with 80 ltrs. 94% denat. EtOH 
Filter into container with cooling equipment afid add aqueous conc. 
HCl until acid to litmus. On cooling the codeine - HCl crystallizes 
out. Filter on stoneware filter (following dey); dry at 40-50°. 


Codeine Phosphate. 


Similer to the HCl salt. Mix solution in EtOH with pure conc. 
HaBO, sp/g 1.7 until acid to litmus. Yield frém morphine is 92-95%. 


Ethvlmorphine. 
Similer to Codeine Mfg. 


Heat 25 kg. diethyleniline with 24 kg. diethylsulfate for 
8 hours to 80-J00°. Cool and add 15 ltrs. abs. FtOH with the 
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calculated quantity of KOH in EtOH, using a small excess of the re- 
action fluid diethylaniline - diethylsulfate. Add charcoal and 
filter. Det. by filtration with phenophthalein the mol. value 

of the ethylizing fluid as compared to pure morphine and use 15% 
excess of the former. The other precess is the same as in codeine 
manufacture. The aqueous H_S04 solution of ethylmorphine, after 
removel of the toluene end diacetylaniline is not evaporated to 
erystallizetion, but only so far that, with a batch of 30 kg. 
morphine approximetely the four-fold quantity of aqueous solution 

is obtained. Filter using charcoal. Precipitate ethyl morphine 
with conc. - Extract residue of ethyl morphine from the liquid 
with CgHe and add to following batch. The purified ethylmorphine 
base is transformed into HCl salt. Dissolve in 3 parts 94% EtOH, 
filter and add HCl to acidity (litmus). When crystallization begins 
add 12 ltrs. Et.0 to accelerate crystallization, and leave to the 
following day. Filter by suction and wash with EtOH - Et,0(1:1). 
Dry at 40°. If necessary redissolve hot in 80% EtOH and cryst. 
with Ft,0. Yield 95-96%. : 


Diamorphine 


In a glass-lined tank with stirrer and vent. to the open afr, 
mix 10 kg. morphine base with a mixture of 9 kg. acetic anhydride 
and 50 kg. acetylchloride. A violent reaction sets in. This may 
be assuaged by heating mildly 10 kg. morphine base with 12 kg. acetic 
anhydride for 2 hours. Then cool to 20°C and add 30 ltrs. of cold 
distilled water. By the use of acetylchloride a light yellow solu- 
tion is obtained; acetic anhydride along gives a bordeaux-red liquid. 
The solution is precipitated with cold aqueous NaoC0s solution. After 
filtering with suction dry at 50°C. Recrystellize twice fram 4 
parts of ethyl acetate. Evaporate the mother liquids,saponify the 
residue by adding dil. NaOH and regain the morphine. 5 kg. purified 
diemorphine are mixed with 20 ltrs. ethyl acetete and neutralized with 
25% HCL (litms). By working fast, a solution is obtained temporerily. 
After cooling suck dry on the next day and dry the product at 40-500 C. 
Seponify the mother liquid for morphine. Yield 95-97%. 


Theobromine from Cocos Residues. 


Mix the defatted residues with 15-20 % CaO powder. In the 
seme mixer add HoO or extracting fluid until en even consistency 
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is obtained with about 25% moisture. The mixture becomes warm 
and releases NH-. 


In a stirring tenk stir for 1 hour with 1200-1500 liters of — 
water or extracting fluid per 1000 kg. cocoa powder. Then let settle 
out; this requires some time. Decant the clear liquid, and, if it 
is a strong extract, transfer to stirring tanks for the precipitetion 
of the theobromine. ‘ince the cocoa material is extracted 2-% 
times with liquid, as described, 1 or 2 weaker extracts are obtained, 
which according to the counter-current principle are used in the 
following batch. 


The exhausted material is centrifuged and may be used as a 
fertilizer. 


The strong extracts are cooled and slightly acidified with HCl, 
with slow stirring. The crude theobromine is withdrawn from the : 
bottom of the tanks and transferred to a container for further settling 
out. The crude matter is stirred with water and so much Ca (0H)o 
until the theobromine is dissolved. During this process, heat sa 
then filter the hot liquid through a filter press. Acidify the 
filtrate with HCl and centrifuge after. cooling. All mother liquids 
are returnéd to the manufacture. The techn. Theobrine is dis- 
solved in NaOH pptd. with H,SO while hot, keeping the liquid always 
alkaline. Yield 75%. Anbiyt. det. in conformity with Pharm. 

Ztg. 67 of 20-8. 1930. 


5. k-Werke, G.m.b.H., Hamburg. Betriebswerk Ustersen/Holstein 


This plant manufactures medical products such as liver ex- 
tracts, vitemin preparations, sulfa drugs, hormones from glands, 
and enzyme preparations. It was located originally in Hamburg, 
but in 1939 it was moved to Uetersen. The buildings and equipment 
are in good condition. In fact, this plant appeawed to us to be 
the best one we visited on our trip through northern Germany as re- 
wards buildings, lack of damege and equipment. | 
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The Directors of this plant ares- Alfred Voss end Julius Wolf. 
The persons interviewe were:- Dr. R. Neureuter, Julius Wolf, Dr. 
W. Loop, Dr. W. Trumpelt ach Dr. H. Brender. These men constitute 
the scientific steff. (We did not see the other member of this 
steff who was, Marie-Luise Schitt). Thses men were very cooperative 
and did not hesitate to answer questions. 


Particulars of share capital and by whom held:- 
Share capital - 2,580.000 marks 
Held by A. Voss - 52% 
Feld by J. Wolf - 48% 


The estimated gross sales were about 12.000.000 marks yearly. The © 
real estate consists of 120.000 sq m. The factory consists of eight 
lerge buildings and « few small auxilisry buildings consisting of 
17.000 sq m- This plant has stocks of rew material sufficient for 
three months production. The ware houses contain manufactured goods 
with e value of 500.000 marks. Approximately 250 persons 2re em-= 
ployed in this plant. 


Research Activities. 


During the war thiggroup has carried out research on the 
following subjects. 


1. Penicillin. 


The studies on penicillin, carried on for about one year, 
never progressed beyond the stage of testing the culture fluid. . Th 
origins] culture of penicillium, and a mucor strain, were obtained 
from Freu Professor Stoppel of Hamburg, who was not availeble for 
intersogation. The work was done in flesks. ‘ome strains were 
found which exerted a growth inhibiting effect on certain becteria, 
e.g-, Corynebacterium diphtheriae. The strajns tended to loese 
their potency over a period of time. This group wes not familie r 
with the work done on pencillin in @ngland and America. 
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2. Protein Digests 


This group prepared digests of casein and whole blood. 
The digestion was carried out first with pepsin at pH 2.8-3, followed 
by tryptic digestion at pH 8 at 40°C for 24-48 hours. The acidity 
was obtained with sulfuric acid supplemented with small quantities 
of hydrochloric acid at the end. The sulfate iron was removed later 
with calcium carbonete. Tryptic activity was destroyed by heating 
the digest to 100°C. Histamine-like substances were partially re- 
moved by extraction with benzene (CgHg)- The digest was filtered, 
diluted to 1 % total nitrogen content and sterilized by heating to 
8°C for two hours on three consecutive deys. The solutions were - 
checked only for histamine effect. A few clinical tests were 
carried out; these were not satisfactory, however, histamine shock 
being produced. 


Se Sulfa Drugs. 


a) 4(Sulfanilamido) 2,6-demethyl-pyrimidin. 


Treatment of acetonitrile with metallic sodium gives 
the pyrimidine compound - 
H 4H 
CH Rew Oe egeis Aare 
i ee ee 
HN vA 
SS 
‘en 
3 


| This compound condensed with Cl S0g -< >” Nae in 
CHCl, solution. Trimethylamine in benzene solution is used as a 
catal$st. The acetyl group is split off by alkaline hydrolysis. 


b) 4-(Sulfanilamido) 2,6-diethyl-5-methylpyrimidine. 


‘Propionitrile is used in place of acetonitrile. 
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This gives:- Cc He “ 


condensation is carried out as described under (a) above. 


NH oie tt. propyl 
ec} Amidine HCL R = C / where ; 
NHy Rp = butyl 


Hented with acetoacetic ester $ Na gives:- 


ce ee 
eH, - C-C-C -OH 
tne 


NR 
7 
i 
The OH is replaced by Cl sage Che. The Cl compound is con- 
densed with ecetylsulfonanide by eel tiine, using copper or phosphorus 


bronce (alloy) as catalyst. Sodium carbonate is used to absorb the 
chlorine. : 


In animal experiments it was found that the toxicity of 4-(Suifan- 
ilimide) 2,6-dimethylpyrimidine was small when compared with known 
sulfonamides. In streptococcic infection, the efficacy wes greater 
than thet of sulfapyridine. Clinical tests showed this product to be 
the best tolerated sulfanamide derivatives. However, it Besembled 
gulfapyridine. 


The 4-(Sulfanilamide) 2,6-diethyl-5-methylpyrimidine showed little 
toxicity in animals, but greater than with the dimethyl compound, In 
experimental pneunococcic infection of the mouse the 8ffect with the 
diethyl compound was better than with sulfapyridine. Exceptionally 
high dlood concentrations were obtained with this compound. Clini- 
cally it was efficacious with far smaller doses than with sulfonamide, 
and appeared to be about equal to sulfapyridine in pneumococcic, 
stryptococcic «nd meningococcic infections. It was not suitable for 
the treatment of gonorrhea. . 
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Two other sulfanilamide derivatives were prepared by this group 
and tested on animals. They were 4-(Sulfanilemido)-2-ethyl-6-methyl- 
‘pyrimidine and 4—(Sulfanilamido)-2-propyl-6-methylpyrimidine. Both 

- compounds were found to be more toxic than sulfapyridine, but the 
efficiency in streptococcic infection of the mouse was better than 
that of 4-(Sulfanilamido)-2-6dimethylpyrimidine. In pneumococcic 
infection of the mouse they seemed to be better than sulfapyridine. 

‘No clinical testing was cerried out with these compounds. 


This group has also studied the increase in solubility, and de- 
toxification of sulfanilamide derivatives. They have prepared sulfan- 
ilglucosamide and nt - glucosides of sulfanamides with hydrolysis 
mixtures of lactose sucrose. 


They have also meade preparations of wi - p-ami nobenzene-sulfona- 
mide-pyridine-quinoline and isoquinoline derivatives. 


& Anthelminthics. 


Preliminary tests on para-anino-benzenesulfonamidothymol 
against oxyuriasis indicated the substance to have some promise as an 
anthelminthic. 


5  Hexestrol 


Research designed to distover an improved method of produc- 
ing hexestrol has produced nothing significant. The method investigated 
is the Wurtz coupling (using Mg, or Zn) of a-brom(or chloro)-2- 
(p-methoxyphenyl)-n-propane. This is a known method which hes given 
only small yields of the required suhstance. 


6 A vitemin-iron preparation to increase the iron content of 
cow's milk for infant feeding. The preparation facilitates sinul- 
taneously the fine flocculation of milk. It contains bivalent iron, ~ 
Vitamin C and pepsin-glutamic acid HCl. Petent applied for N 47.910 
IV a 153 i. 


7. Preparation of disinfectants containing mercury. They pre- 
pared pyridylmercuric chloride and its salts, aminopyridylimercuric 
. chloride and its salts, and complex Hg-pyridine salts. Pyridylmer- 
curic chloride was found to have an excellent. bactericidal potency. 
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This was shown especially against staphylococci and streptococci 
where it was found to be superior to HCl. by about 100 times. It 
appeared to be effective against anthrax. The compound itself is 
not new, but the patent-application N 47 300 iV c/120 deals with a 
new method of manufacture. 


8. Preparation of halogen-nitro-naphthalene compounds to be 
used as weed destroyers. 


9. Stable water-soluble vitamin K preparations. The sodium 
salt of l-hydroxy-2-methyl-4-acetaminonaphthalene was found to have 
good antihemorrhagic properties after intravenous injection. Patent 
application N 47651 IV c/129. 


10. Ina search for new sources of Vitamin A or carotene the 
pignent of rose hips was investigated. A publication on this subject 
appeared in Pharmaceutische Zentrelhalle Fir Deutschland No.19/27,1944. 


ll. Blood Anticoagulants. 


At the suggestion of Professor Maurer of Rostock,- the so- 
sium salt of a di-sulfuric acid ester of a 20% carboxylated cellulose 
wes prepared end tested in animals for its anticoagulant action. 

This and similar substances were found to be similar to heparin in 
this respect, but slightly more toxic. Patent application M 159784 
I¥.c/120. This sodium salt of the sulfuric acid ester of alginic 
acid was also prepared. It showed a good anticoagulant effdéct, but 
of short duration. Patent application N 47920 IV a/30 H. 


13. Apperatus for Blood Transfusion. 


This apparatus consists of a tube the inside of which is 
coeted with a clotting inhibiting layer. The blood is obtained by 
venipuncture whereby the blood flows from the needle into the receptor 
tube. By the same method, the blood is transmitted directly with 
the hypodermic needle to the recipient. The inflow and outflow of 
the blood is regulated by a rubber ball air pump, which produces either 
suction or pressure. The apparatus makes possbble a transfusion when 
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donor and recipient are not in the same room (Austrian patent 146698). 


13. Method of manufacture of Hematoporphyrine. Patent li- 
cation No. 46656 IV ¢/122p. — 


14. Method of manufacture of aldehyde acids and oxyaldehydes 
Patent application No. M 153381 IV 4/120. 6 


15. Method:of preparing protein from blood by treating blood 
with Hp0e or with ozone or ozone-oxygen mixtures for the purpose of 
decfolrizing. 


Special Equipment. 


This fira had several machines of very good qualities to 
cut, fill and seal ampules. These mechines ere manufactured by 
Luigi Merzacchi, Milan, Italy. ; 


Products Manufactured by Nordmark. 


1. Aktivanad Contains liver extracts, glycocoll, hemato- 
porphyrin, iron, plant substance, Vitamin B 
and Vitamin C. 


2. Aktivanad for Contains liver extract, glycocoll, Vitamin C, 


Children. - and iron in the form of 20% Ce-Ferro juice. 
3.  Anginotrat Vitemin © - biewuth iodine. 
4. Arsen-Hepatra: Liver extract with As90s 
5. . By-Hepatrat Liver extract and Vitamin By 
6. Beta-cholin Vitamin B, and acetylcholinchloride. 


Vs Be-Vitrat Vitamin B concentrate. 
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13. 


14. 


15. 


16. 


25. 


Mixture of natural Vitamin B and 


complex. 


Calcium and phosphorus in combination 
with glutamic acid HCl 


Ca&icium gluconate or calcium levulinate. 
Quinidine nitrate, -phenyl-ethylbarbituric 
acid and circulatory active substances. 


Ferrous fron with Vitamin C and sul- 
phydride compounds. 


Basic quinine plus calcium levulinate. 
Sulphydril sulfur in combination with 
@ pyrazolon complex. 


Cortical extract in combination with 
Vitamin B, (Co-carboxylase) and Vitamin 6. 


Heterocyclic amino acids from stomach and 
duodenum end Vitamin C. 


d-1-B-phenylisopropylamine-sulfate. 


Enzyme preparation containing the Castle 
factor from stomach linings. 


a-( c-aminophenyl sul fonamido)-pyridine- 
sulfapyridine. 


Solttion of sodium salt of above compound 


~ Ointment 


Vitamin E concentrate. 
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Ferro-Hepatrat 


Fructanin 


Glyconorm 


Glykokoll-Mordmark 


Hamostaticum-Mordnark 


Hepatrat Liver 


Hormmodyn-Netriun 


Kationorm 


Linctusal 


Mucin comp.-Nordmark 


Belladonna-Mucin 


; Mucotrat 


Myotrat-cps.Pillen 


Neo-Hepatrat 


Nucleotrat 


Ominval 


P-Vitamin-Nordmark 


Photodyn 


Liver extract with Vitemin C and a 
ferrous salt. 


Vitamin C and P comphex 

Mixture of extracts of the adrenal 
cortex, meat and liver with Vitamin By, 
Bo, nicotinic acid, Vitamin C and 
emino acids. 

Glycocoll 

1.5% Congo red solution 


Liver plus stemach extract rich in intrin- 
sic factor 


Cysteine 


Vitamin C, cystein, glycocoll, glutamic 
acid and NeCl. 


Ce, Mg, K selts for electrolytic therapy. 
Chiefiy primulae saponins and ephedrin. 


Mucin from stomach lining with histidine, 
Vitanins B and C and plant protein. 


Mucin plus belladonna extract 
Dried stomach preparation 


Muscle extract, quinine, benzylbenzoate, 
and phenylethylbarbituric ecid 


Liver preparetion 
Pentosenucleotid 


Vitemins A and D of cod-liver oil plus 
Vitamins B and C 


Permeability vitamin 


Hematoporphyrin-Nencki 


159 > 


45 Sedatif-Nordmark 


44 Soluga 


45 Splenotrat 
46 Teststrat 
47 Titro-Salz 


48 Titro-Salz ad 
.Infusionem 


49 Titro-Salz Spezial 


50 Valotrat 


51 Zentropil 


Extract of Passiflora incarnata and 
Crataegus, potassium phenyl-arsenete, 
and Ca and Mg bromides. 


Contains lecithin, protein, calcium, 
Vitamin B and C, end lemon fruit 


Spleen extract 


Testicular extract 


Contains organic and inorganic Na,K,Ca 
end Mg salts 


Sterile infusion salt mixture of NaCL, 
Ca,Mg and K salt 


Chloride free salt mixture contains no 
organic Na, Ca, K and Mg salts. 


Diethyl emide of valeric acid 


Sodium salt of diphenylhydantoin. 


Monthly Produetion of Important Preparations. 


Betacholin-4mpullen 
Calcium Nordmark Ampullen 
Calcium Nordmark Tabletten 


Chinin Calcium Nordmark Ampullen 


Cortineurin Ampullen 
Duodentret Anpullen: 
Elastonon Tabletten 
Elastonon Tropfen 
Enzynorm Bohnen 
_ Enzynorn Pulver 
Enzynorm Liquid 
Eubesinum Substanz ca. 
davon Tabletten 
" Pferdetabdletten 
*  Wundstreupulver 
" Z&pfchen 
w Ampullen 


18.00 ltr. 
700.00 * 
250.00 kg 
10.00 ltr 
57.00 * 
30.00 * 
2.00 kg 
10.00 ltr 
700.00 ke 
750.00 * 
8000.00 ltr. 
3000.00 kg | 
1995.00 keg 
460.00 * 
1875.00 * 
15000.00 Stfek 


1200 ltr. 
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Horermey Amp. ,; ei nmand : Arsen-Hepa, etc., 


1500.90 ltr. 
Hietent Bohnen 750.00 kg 
Hormodyn Amp. 20.00 ltr 
Hormodyn Pillen 20.90 kg 
Hormodyn Natrium K5rner _ 30.90 * 
Mucin Pulver 1000.90 * 
Nocleotrat Amp. 150.00 ltr 
Omhi val 1500.00 * 
P Vitamin Amp. 20.90 * 
Photodyn Amp. 130.00 * 
Photodyn Tropfen 200.00 * 


Zentropil Tabletten 50.00 kg 
Methods of Preparation of the Important ¥roducts. 


Acetylcholine Chloride. 


Reflux 15 g. choline chloride and 100 cc. acetic anhydride for 
2 hours. After cooling remove the acetic anhydride in vacuo; filter 
with suction and wash with acetone. 


Betacholin. 

Acetylcholine chloride § 5.0 4% 
Aneurin (Vit.B). 0.040 
1.2 Propyleneglycol ad 100.0 & 


Ampules 2 ce. 


Cysteine hydrochloride 


1.2 pure cysteine dissolved in 25 ltrs. 263 % H_SO, and sub- 
jected to electrolysis for 6-7 hours at 60-70 Amp., and 4.5 Volts. 
Heat and neutrelize with Ba(OH)e to pH 6.9. After filtering pour in-~ 
to 4-5 @ Cl and filter immediately. Evanoarate and leave standing for 
crystallization. Filter by suction, wash with cold EtOH and dry. 


Duodentrat 
1 kg mucosae from emall intestine, 0.2 kg mucosae from 


stomachs are hydrolyzed for 5-10 hours in 5 ltrs. 20 HCl. Dilute 
with Ho0, filter and remove excess of HCl by repeated evap. in vacuo. 
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The concentrate is adjusted to a N concentration of 0.8 &%. 


. Glucose 0.5% — 
Benzylalcohol 2 % 
100 & 
Ampulies of 3 cc. 


Diphenyhydantoin. 


1) Benzoin:- Mix'50 kg. benzaldehyde in 125 ltrs. of denat. 
alcohol with 10 kg KCN in 25 ltrs. HO. Reflux for one hour. After 
cooling filter crystals off by suction and dry in vacuo. Yield 95 % 
The KCN-solution in EtOH is used in the next batch. 


2) Benzil:- Heat the benzoin in an enamel kettle with the 
double quantity of cone. HNOs for 3-4 hours. Pour the ppoduct of : 
reaction into an excess of cold water. ‘Suck the crystals dry, wash 
with water and dry. Yield 90-95 %. 


3)  Diphenyl hydantoins- Mix 20 kg. benzil end 10 kg. Urea 
with 300 ltrs. denat. Et0H and heat until dissolved. Let cool down 
and edd a solution of 35 kg. KOH in 15 ltrs. HO. Boil for 2-3 hours 
end pour into much water. Filter the ppt. end neutrelize the 
filtrate vith 20% acid. (It makes little difference which acid is 
used}. The crude product is centrifuged and purified by’ reprecipi- 
tation. Yield 80%. . : 


ZYNO. 

Grind 5.500 kg. of pig’s stomach end stir iith 5.000 ltrs H,0 

and 196 ltrs. HCl slowly et 37% C. Centrifuge and evaporete the 
fluid in vecuo to contain «bout 30 % dry matter. 


Eubasine (Sulfapyridine) 


Acetyl sulfanil chloride. 


537 kg. chlorosulfonic scid ( = 300 ltrs) are stirred wth 
123 ke. techn. acetanilide. The temperature rises; when it sttains 
60° keep it constent by cautious cooling. After finishing the addi- 
tion of acetenilide, cool while stirring and leeve standing for . 
several hours. Then pour on chopped ice. Let the tempersture ine 
cresse to 50° and now add chlorosulfonic scid and ice to keep the 
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tempersture at 50°. In this wey a well filtrable product is obtained. 
The suifochloride separated is filtered, washed free from acid, centri- 
fuged as dry ss possible and carefully dried. The sulfochloride must 
be water free and not smell of acid. 


Trimethylemine (supplement solution) 


Prepare a trimethyleminic-HCl solution to make up for losses. 
Mix 1.2 kg. technical NH,C]l with 3.3 kg. pareformaldehyde and fill into 
a210 ltr. flask. Usually twelve 10 ltr. flasks cre filled together. 
The flasks are connected to a reflux condenser and heated in oil bath 
to 60-100 until melting begins. Then remove from oil bath. The 
mixture melts completely with strong gas development. It is importent 
to remove from the oil bath in right time to prevent. the reaction from 
becoming too violent. The condeaer must work well. When the ges 
development is almost finished, pour the contents of all flesks into 
one copper pan and heat. The heating has to be dijusted, so that 
the gas ‘development does not become too violent. When « temperature 
of 150-140° is obteined, keep at this tempereture until nothing but — 
Steen bubbles appear in the liquid. A concentrated aqueous solution 
ef trimethylemine-BC]l is obteined. . 


Recovery of trimethylamine solution is benzefe. The squeous 
trimethylemine-ECl solution "L" from en Eubesine batch, es will be 
descrbbed, is. nixed with 60 ltra. of the supplement solution and mixed 
with 200 kg. 30 % Ne OH, in a distillation apparatus, the recipient of 
which conteins 170 kg. CeHg- All condensers are well cooled, elso 
the recipient, either with water or selt solution. After adding the 
NaOH to the evaporating pan, heat slowly to 80° to liberate the trie 
methylemine. About 275 ltrs. of a solution in Selig is obtained, con- 
taining in each 5 aves 1 kg. trimethylamine. 


For yield it “a importent that the cooling brine has a tempera- 
ture of - 10° . The distillatéan of the trimethylemine should be done 
at . moderate speed. 


Eubasine. 
Aminopyridine is purified by distilletion in vacuo. Batch of 
100 kg. The first distillate of 10 kg. is collected separstely and 


used in the following batch. The main fraction is 70 kg. The leter 
yun of 10 kg. also goes into the next batch. The residue is rejected. - 


oe 


Loss ca. 10%. 60 kg. purified aminopyricine are given into a clean 
anc dry distiller kettle. Add 220 ltrs. ecetone and, while cooling, 
end stirring, 165 kg. of dry acetylsulfanilic chloride. After sealing 
the kettle, edd with cooling at moderete speed 215-220 ltr. of trie _ 
methylemine solution in CeHg . Stir the mixture for 3-4 hours longer, 
and evaporate the acetone and benzene es completely as possible. Add 
water, continue stirring. By heating, an aqueous mixture of phenyl- 
acetone mey be obteined. 


After cooling neutrelize the contents of the kettle exactly to 
pH 7, filter the acetyl eubesine off and wash. Eveporate the aqueour 
filtrate in vacuo end use as solution "L” mentioned ebove. The 
acetyleubasine is mixed with 1200 ltrs. 10% NaOH and heated to boil-e 
ing. First distill off the Cele - acetone, still present, then add 
S kg- animel charcoal and boil for 1 hour at reflux. Cool while 
stirring and filter. Heat the filtrate to 60° and neutralize with 
HCl (stirring). . Dry end grind. It is important for the yield that 
water be kept wway Curing the condensation. All solvents and -agente 
must be water. free. ) 


Eubesinum - Na for empules 


Mix 125 kg. Fubesimum with an aqueous solution of 35 kg. NaOH 
Stirr and, if necessary, add water until all is dissolved. Eveporate 
in vacuo to obtein e« thick paste of crystals, cool and mix with 50 ltrs 
of EtOH. Mix well and filter. The residues which stick to the walls 

be left to be gained in the following betch. The contents of 
the filter wash very carefully with EtOH until the excess of NaOH is 
removed. This is recognized when the material beeomes colorless. The 
elccholic filtrate is returned into the process. Yield 125 kg. Fubasin- 
un-Sodium. 


Hemato n Nencki 


Pour slowly 15 itrs. of blood into 39 ltrs. of ecetic acid ,con- 
teining 100 g. NaCl, at 100° and with constant stirping. The tempera- 
ture must be kept constant within = few degrees. inally let cool 
down to 509, filter the hemin crystels off and dry them. 3 


36 g. hemin ere added to 900 ce HBr-aecetic acid (sp. G. 1.48), 
avickly and shaken for 16 minutes. Keep standing for S-7 hours until 
@ cleer solution obtained. Then pour into 5 ltrs. of Hp0 filter, 
end keep standing for another three hours. Then ppt. the hemato- 
porphyrin dry adding conc. NaOAc solution. After filtration dissolve 


f 
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the wet ppt. in Gil. NaQH, filter the Fe(OH), off and reprecipitete _ 
with AcOH. The dihydrochloride is obtained crystals at room tempere- 
ture over FeS0,4. 


Patent Applicetion for Hematoporphyrinzs- Under N 46654 IV ¢/l2p. 

of November 29%h, 1944, we applied for e patent at the German patent 
office, for menufecture of Hemetoporphyrin, presenting the following 
cleimss- 1) Method of preparing “emetoporphyrin, characterized as | 
follows = Dry blood or blood parts are treeted with HoS0, in presence 
of BB or EC] or salta of same, et a temperature below 70°, preferably 
about 20°. The mixture is poured into 10 parte of water, and left 
stending until Hemetoporphyrin is formed, the solution is separated 
from the residues and the hematoporphyrin is separated from the 
solution, purified end dried. 2) #Methcod according to claim l., 
characterized as follows - the Hemepoporphyrin is absorbed from the 
solution by suitable absorbing agents, with 2 solvent, preferably 
aqueous alkeli. From the solution it is pptd. with AcOH and mechani- 
cally septd., e.g. by suction, - purified and crystallized either 
free or as a metal complex salt. 


Henaventrat 


5060 kg. minced liver with 4000 ltrs. Hp0 and 400 kg. gastric 
juice sre mixed with 230 kg. conc. HCl and dry stert at 27° for 24 
hours. Boil, filter and evaporate in vacuo to ca 70%, dry content. 
To make injectable materiel, dilute the extract with He0to 20% 
dryness and add eleohol to obtain 70% concentration. (This is 
eleohol % by weight, which is the usuel Germen method of. expressing 
alcoholic strength - A-E.M.)., Keep standing for 14 days to precipitate 
the proteins completely, filter (AMM?) and evaporate again in vacuo 
to 20% dry substance. After a second filtration edd absol. alcohol 
to obtain 90% alcoholic strength which precipitates the anti-anemic 
subgtances. Decant end wash repeatedly with absol. eleohol, suck 
dry end dry. The injectable preperation is adjusted to contain 734% 
dry matber. 


Hepatrat 

Use the same process without the addition of gastric juice. 

Mucin 

Digest 208 kg. minced pig's stomachs with the same volume He@ 
end « liter of HCl] (Germ. Pherm. No.6) for 8 hours st 37°; boil 
shortly and centrifuge. Evaporate the solution in vacuo to 30% 
dxvy metter end precipiteute with EtOH. Wash with alcohol until the 
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precipitate is free from hydrochloric acid, remove the EtOH and dry 
in vacuo. 


Adrenal Cortex Extract 


Digest the minced edrensls wth 95% EtOH for 3-6 days with 
occasional stirring, filter and extract the residue three times more 
with 60% alcohol. Evaporste the combined extracts at 50-60° to 
1/15 of their volume. Extract the residue vith cold benzene in 
portions until the benzene is only Slightly yellow in color. Evapora- 
te the benzene solution at 45-50° and extract the residue twice with 
ecole acetone. 


Decant the acetone, eveporate at 45-50° end treat the residue 
with Petr.Ether and 70% EtOH. Sheke the 70% Ft0H~leyer repeatedly 
with Petr. Ether. Then filter, to remove the last rests:of adrenalin 
over zeobithe or permutite. Remove the FtOH by distl. and scncen- 
trate in Vacuo. . 


Nucl eotret 
Pancreas concentrate 


Mix 3500 kg. well minced pancreas with 600 1. HO and boil, 
while ‘stirring for two hours. During that time adjust the pH to 
2.5-5 with about 5 1. acetic acid. Then nevtralize with 20% NaOH © 
(a 10:1) and boil egein for] hour. Filter hot through cloth begs 
and evaporate to % volume. Keep et 32° end add NapSO, dry (300 ¢. 
per liter). Keep in ice box. After a few days remove the crystal- 
lized Na,SO, by decanting the clear solution. Filter through 
- hardened Fn Pl eveporate, if necessary and filter segain, until 
big depression of the melting point, as compsred with a N content of 
1%, ia 1.5. 


Omni vel 


A Vitewin A and D concentrate is bought from the firm Chemo- 
Pensk in Kopenhagen. A quantity of 50% sugar syrup is added | 
ecuivalent to the vitemin content of the liver oil. As a stabilizer 
of A and D equal cuantities of oets- and liver extract were added. 
(Oats extract: 150 kg. of rolled cats is extracts with 90 liters of ~ 
water end 300 liters of alcohol. The filtrate is evazorated in vacuo 
to extract consistency). The product is flevored with an extraction 
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of rose bips, which itself is « vitamin source. All manipvletions 
were carried out with exclusion of air, i. Cry in COp atmosphere and 
the bottles were filled under COo- 


Elestonon, bete-phenylisopropylemin, wes purchased from 
Boehringer, Ingelheim. 


Vitemin P. 


Dilute 2 ltrs. cf rose hips juice with 4 ltrs. of water end ppt. 
with lo ltrs. of 10% lead acetate solution. Centrifuge and add to 
the clear liguic NHs until bromthymolblue iw weekly blue, phenol- 
phthalein not yet red. Centrifuge again and wash twice with water | 
suspend the precipitete in 15 ltrs. of distilled water, sdd 25% HCl 
vntil Congo turns blue, methyl-orgene weekly red. Pass HeS through 
the liquid and filter the leed sulfide off. Evaporate the filtrate 
in vacuo and add an equal volume of abs. FtOH. Filter and add to 
the filtrate the 3 to 4 fold volume of alcohol. The cark plastic 
mass is centrifuged off end dried. Redissolve in water and add an 
equal volume of abs. alcohol. Now add a satd. soln. of Ba(0H) 
in 80% EtOH end centrifuge the red-brown ppt. off, suspend it in 
EtOH end pass Gs through the licuid. Filter and evaporate to 
dryness. 


.Paternt Applications 


‘Method of mfg. sulfanileminopyrimidines. Germen. Date have been | 
destroyed by bombing - 


Claim: Method of preparing sulfanileminopyrimicines characterized 
es follows: - 6~halogenpyrimidines, having one or several hydrocarbon 
radicels atteched to the pyrimidine nucleus ere brought into reaction 
by melting with benzenesulfanemide compounds, having in pare-position 
to the sulfonamide croup a constituent that can be converted inte 
. the emino group. The melting is done with the addition of copper 
bronce as a catalyst and a waterfree basis that will bind the bydro- 
chioric acid liberated. Finally the amino group in para position to 
the sulfenemide group is obtained in the usual manner. 


Method of ea ee German 1945. Data dese 
troyed by bombing. 


' The method is charecterized as follows - dried blood or dried 
blood parts are treated with sulfuric acid in presence of HBr or HCl 
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or of salts of same et a temperature below 70°, optimally 20° (1+ 

418 not clear whether this means 20° temperature or 20 below 70, 
nemely 50°, A.E.M.). The product of reaction is poured into 10 
volumes of water and left standing until the formetion or hematopor- 
phyrin is complete. After renovel of the insoluble parts hematopor- 
phyrin is obteined from the solution, purified and dried. 

Second claim: (supplementing the first cleim) <- The hematopor- 
phyrin is taken up from the solution by certain adsorbing agents such 
as Fuller's earth and is then eluted with aqueous slkali solution and 
precipitated with acid; i.e., acetic acid. It is separated by 
‘filtration with suction anc crystallized either in free form or as a 
suitable salt, a metel complex compound or derivative. 


Protein Foem, #2199. Deta destroyed by bombing. Application 1945. 


Method of prepering a fine voluminovs stable protein "snow" by the 
action of hydpogen peroxide on blood containing catalase cherecterized 
as follows: The blood is mixed with 20 to 60 volumes of water and/or 
another protein containing fluid, anc the hydrogen peroxide is added. 
Addition#1 claim: before sdding the hydrogen peroxide, the mixture K 
is heated for a few minutes to 50°. 


Method of making sulfanilemidopyrimidines. 24.12.1943. 


1) The method is characterized as follows: 4-halogenpyri- 
midines, having, one or -everal hydrpecarbon radicals attached to the 
pyrimidine nucleus are brought into resction with benzenesulfonemido 
compounds having in p-position to the sulfonamido group a substige 
tuent that can be converted into an amino group. This is done by 
melting the constituents together and obteining later the emino group 
by the usual methods. . 

2) Supplement to cleim 1. Copper bronce is edded in the 
melting process as a catelyst and added a waterfree base is also to 
‘bind the free HCl formed. 


Method of prepsring stable compounds or vitemin Kx. 26.53.1944. 


The method is characterized as follows: l-hydroxy-Z-methyl-4- 
exinoaphthalenhydrochloride is subjected to esterification of the 
phenolic hydroxyl group or amino group or to acetylation respectively. 
Subelaims: Method according to first cleim consisting in acetyletion 
of the hydroxyl or amino group or both. -- Method according to pre- 
ceeding cleims consisting in partiel saponification of the ecyl group, 
e.g. the acetoxygroup, thus obtaining « helf-acetyl compound. | 
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Method of prepering pyridine mercury compounds. 27 401944. 


1) The method is charecterizeé as follows: A mereury salt of 
a lower fetty acid, soluble in pyridine, is heated at oa reflux con- 
acnser with 10 mols of pyridine at common pressure. The excess or 
pyridine is distilled off and the residue is dissolved in water. 
fikali is added and the precipitete removed. By adding the corres- 
ponding fatty acids the desired pyridine-mercury-fatty acid compound 
is obtained from the filtrate. : 

2) The pyridine-mercury-fatty acid compound is transformed into 
the pyridine-mercury halogen compound by adding aqueous inorganic 
helogen salts. | 


Method of flocculeting protein conteining emulsions. 5.6.1944. 


1) The method is characterized by the combined use of pepsin or 
rennin with en iron of a heavy metel such as Fe. 

2) Besiées pepsin, rennin and heavy metel edd an organic acid 
eontaining bounc hydrochloric acid. 

3) The organic acid conteining HCl is gluteminic acid hydro- 
chloride and the pH is adjusted to approximately 5.5. 


Method of preparing blood anticoagulants. 


| 1) <Alginic acid first transformed into an ester with sulfuric 
acid. 

2) Supplementing claim 1. chlorosvulfonic acid is dissolved in 
pyridine and the alginic acid is added in smell portions with cooling. 
Then the mixture is heated for severel hours to 100° avoiding moisture. 

3) Supplementing 1 and 2: The precipitsted ester is suspended 
in water and by neutralization with mgecee, the alkeli salt of the ale 
ginic ecid Sulfate is obteined. 


Preparation of 4,6-(Disulfanilamino)-pyrimidines. 29.11.1944. 


One mol. of a 4,6-dinalogenpyrimidine is condensed with 2 mols of 
a benzenesulfonamide, containing in pare position to the sulfonamido- | 
gboup a substituent that can be transformed into the amino groups. 
The condensation is done by melting the components with a base and 
copper powder. Then the amino group is obteined in the usual menner. 


Foreign Patents Pending. 


Sweden 2179/3000/42 1943. Method of preparing 4-sulfanilamido- 
pyrimidine in which the H atoms of the 
pyrimidine ring are partially or completely 
substituted by alkyl groups. 
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Deseription according to German applications. The bese is specified 
as trimethylemine dissoved in benzene. 


Switzerland 2180/74760 1943 Preparation of 4~) sulfanilemido~5- 


nethyl-2,6-diethylpyrimidine. 
Description similer to German appli- 
cation. The 4-sulfanilanido-§- 
methyle2,6-diethylpyrimidine forms 
colorless crystels m 192°, 44 is in- 
soluble in acid and the usual 

. orgenic solvents, easily soluble in 
aqueous mineral acids end aqueous 
sclutions of strong alkalies. 


Holland 2191/109208 1943 Blood protein - see description in 
scientific reports on treatment with 
ozone. 
Bulgaria 4012/June 1944 - Preparations of sulfanileninopyri- 
addition to 5160(5109) midines. 


Denmark 4013 Addition to 1781/42, July 6,1944. Sulfanilamidopyrimidines. 
Frence 4014/41791 Addition to 886009, July 24,1944 - seme subject. 
Norway 4016/80-254 Addition to 74491, July 6,1944 - same subject. 
Portugal 4017 Addition to 21451, June 14,1944 - same subject. 

Serbia 4018 Addition to (5793) P3571/44/3080, August 16.1944 : seme. 
Spain | 4019 Addition to 158411, July 14, 1944 - same subject 

Turkey 4022 Application 4364, July 14, 1944 - same subject 


Switzerland 4025 Addition to 747° 4(Sulfanilemido) 2-n-propyl-6- 
methyl-pyrinidine. 


Serbia 2163.5795 Oct. 7,1942 - ulfanilemidopyridines. 


Slovakia 4026/P-9108-1-44 Sept. 25, 1944 - sulfanilarinopyrimidines 
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Switzerland 4029/97-448 Nov. 1, 1944 - 4-sulfanilemido-2-n-propyl-6~ 


methyl-pyrimidine 
4043, - 4-sulfanilamido-5-methyl-2,6-diethylpyrimidines. 


4052-1789/54, March 5,1945 - stable compounds of Vitemin Ks 


4036/1790-45, Merch 5,1945 - preparetion of pyridine-mercury 


com ounds 


4040/2004/45, March 10,1945 = flocculation of protein con- 
teining emulsions. 


Portugal 4051 March 15,1945 - anticoagulent algin compounds. 


Patents Held. 


Germany 


Austria 
Batzgiun 
Bulgaria 
Demnark 


France 


Grest Britain 


62° , 449 
492,281 


* , 642,955 


697.262 
706,695 


740,290 
74 055 
749.794 
146693 
448644 
5160 
63917 
731991 
886009 
893235 


388513 


2-12.1933 


Oe 
30. 


6.1927 
1.1927 


22-10-1957 


9. 
4. 
3. 
28. 
25. 
27. 


10. 


6.1938 
4.1942 
5.1939 
7.1936 
2.1943 
11.1942 
221943 
6.1982 
6.1943 
1.1944 


5.1953 
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Glanc preparations 

Vitamin solution 

Pukling of foods 

Vitemin A - enric:nent 

Water soluble compounds of 
sulfenilamide. 

Protein from blood 

Protein from blood 

Preparation of sulfanilic acid 
amnidopyridine (sulfapyridine) 


Blood transfusion tube 

Albumin fron blood 

Preparation of sulfanilamnido 
Protein from blood 

Selt mixture 
Sulfanilanido-pyrimidines 
Albunin fron blood 

Imorovenents in and relating 
to the treatment of organic 
meterials of cellular character 


with salts solutions and salt mix- 
tures for use in such trexutment. 


Italy 


337179 27. 2.1942 Protein from blood 


Portugal 21431 21. 8.1942 Sulfanilamido-pyrimidines 


Roumania — 54420 © 16.12.1942 4-(sulfanilanido)-5-methyl- 


2,6-diethylpyrimidine 


Sweden 108926 2.11.1943 Protein from blood 


Switzerland 221740 15. 6.1942 Sulfa compounds 


Spain 
Unted 


188411 27. 8.1942  Sulfanilamido-pyrim@idines 


States 1998179 16. 4.1935 Salt mixture — 
2,031243 15. 2.1936 Treatment of organic cellular 
meterials. 


List of Reprints submitted by this Company. 


1. 


2 


3 


4. 


5. 


C. Hegler: Behandl der akuten lobY¥ren pneumonie mit Lubasium. 
bericht uber 202 Falle, Deutsche Medizinische Wochen- 
schrift, WNo.1l.p, 281 (1940) 


Dr. Jules de Cenniere: Neue Ergebaisse der Eubasinumbehandlung 
bei Pneumonie im Kindesalter, Mtichener “edizinschen 
Wochenschrift, No.37.9,1015 (1941) 


Dr. Hufnerfied : Die Bedeutung des H&matoporphyrin-Nencki) photodyn). 
ftir die Therapie, Fortschritte Der Therapie, 
No.5.p,160 (1941) 


‘W. Schober und 8S. Tappeiner: Odiigiecunnbehaui ling mit “vbasinun, 


Mfinchen er “edizinischen Woxhenschrift, No.52. 
p,1440 (1940) 


A. Hanerneck: Erfolgreiche Sensi ene der Ysocenen Meningtis mit 
ubesium und Liquor-ausblasungen nach Zeller, Der 
Hals-Nasen-und Ohrenzrzt,i.teil: Onginale Se, pert 
2/3 (1942) | 
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6. H. Brieger: Die Wirkung von Eubasium auf die. Ruhr im p 
S8uglings-und Kindesalter, Riacensry cians: "roxis 
No.5. 1945,p-43. 


ae Die Behandlung der “elancholien und endogenen Verstimmngs- 
zustande mit Photodyn. Printed by Nordmerk and con- 
teins a series of abstracts of the literature | on this 
subject from 1932-1957. 


6. 


H. von Vultejus was interviewed at the office (Beckergrube 40) 


and R. Spangenberg, chemist, at the plant. 


This firm belongs to the Possehl-Konzern. ‘The holding firm has 


_ the name of L. Possehl ani Co., of Lubeck and has a noraml capital of: 
6 million merks. This holding company consists of 36 firms which 
_ pradyce the following products: Wool, fuel ‘and lubricating oils, pig 


iron, steel and iron works, sanitary articles, minerals, raw material 


| for welding, electrodes, mica and asbestos, . shipving salt; technical 


and pharmaceutical chemicals, cellulose, metals, agricultural Se 


_ fish preserves. and building materials. 


The capital of this one firm is 350. .000 marks ‘ian L million 


which is invested by the holding firn. 


The directors are: . Hotz von Vultejus’ 
Konsul hans Kroeger 


The chemists are: Richard Spangenberg 
Dr. Theodor Bacher 


The number of employees are: 


Techni cal 36 
Commerical 17 
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The pharmaceutical products were originally gede at Schwaan at 
Rostock, but that is now in territory occupied by “oviet troops. The 
Lubeck plant originally made medical products in the fiadld of food such 
as calcium and magnesium lactates, products cultures for milk and 
cheese, baking powders, and emulsions, as well aa cleaning agents, dis- 
infectants, and products for pest control. 


At the request of the British Military Governnent. they have 
transformed the Lubexk plant to produce the products originally made 
at Schwaan, and also the manufacture of insulin. 


The real estate of tne Lubeck firm comprises 16,954 sq m. of 
which 1989 sq m. are occupied by buildings. After the occupation of 
Lubeck by the British troops, foreign workers damaged the factory 
and destroyed some machinery and laboratory equipment. With the 
eid of the British Military Government, the buildings are being res- 
tored, and the equipment also to a large extent, so that limited pro- 
duction of insulin should begin in a short while. 


| Previously the Schwaan plant produced 10 million units of 
insulin per month. The Lubeck plant hopes to produce 3 million units 
per month. 


Mapufacturing Processes. 


Peptone: The peptone is prepared from the insulin residues which 
are adjusted to pH 3S with oxalic acid and treated with 
whole hog’s stomach. The oxalic acid is removed with 
calcium carbonate and the peptone solution is filtered 
off; stirred with much air and dried. 


Insulin: Insulin is prepared by extraction with alcohol to give 
a concentration of 60% acidified to pH 3.8 with hydro- 
chloric acid. Extraction proceeds for 4 hours at room _ 
temperature and the extract is separated by centrifuging. 
The residue is re-extracted with 60% alcohol at pH 3.8. 
The mixed liquids are readjusted to pH 3.8 if necessary 
and neutralized to pH 7 with sodium hydroxide. The 
product is centrifuged again and the liquid evaporated 
unier reduced pressure below 25°C until all alcohol has 
been renoved. The residue is diluted four or five times 
whth water, adjusted to pH 3.8 with hydrochloric acid 
and filtered. The insulin hydrochloride is then salted 
out with saturated solution of sodium chloride. 
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Product is lst CRUDE INSULIN HYDROCHLORIDE. 

This is dissolved in 90% alcohol and reprecipitated 

at the iso-electric point. The precipitate is col- 
lected and dried with alcohol and ether. Product is 
2nd CRUDE INSULIN HYDROCHLORIDE. 

PURIFICATION; Second crude insulin hydrochloride is 
dissolved in 10 volumes of water with hydrochloric acid 
sufficient to give 10% of HCl then neutralized with 
caustic soda to pH 4.5, the precipitated insulin is 
filtered off and redissolved in water with HCl and 
again precipitated at pH 5.2. The precipitate is 
seperated by centrifuging and dried with alcohol and 
ether. The dried material is dissolved in water wibh 
‘just a trace of hydrochloric acid and more hydrochloric 
acid added until the insulin precipitates. The settled 
precipitate from which the supernatant liquor is de- 
canted, is again dissolved in water and caustic soda 
solution added to give pH 6.0. The insulin first pre- 
cipitates and then redissolves. The solution is fil- 
tered and acidified to pH 5.4 and the precipitated in- 
sulin centrifuged out. The insulin is then dis- 

solved in sufficient alcohol to give a concentration 
of 70% w/wCoHs0H, and the whole stirred to promote 
solution. The solution is filtered and the residue 
re-extracted with 70% alcohol twice and the solutions 
bulked. To the bulked product is added sufficient 
alcohol to give 90% CoH=OH, which precipitates the 
insulin. The insulin is separated by centrifuging, 
dried with alcohol and ether and finally vacuum SE hens 
The product is “pure emorphous insulin" 


The insulin is filled into vials under conditions far inferior 
to those acceptable in the United States and United Kingdom and is 
after filling, by heating in the final containers for 
S minutes at 100°C in the presence of 0.15% Nipagin (ethyl p- 

hydroxybenzoate) with which it is preserved. 


"sterilized", 


The protamine used to meke Zn.-protamine-insulin is obtained 


from Denmark. 


| Pancreatin: 


The glands not suitable for insulin manufacture sre 
dried in a vacuum oven at 40°C, mixed with sand, de- 
fatted with ether and acetone and ground to a powder. 
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Pepsin: The mucosae from the stomechs of pigs are mixed with 
4-5 fold quantity of water end adjusted to pH 3 with 


HCl. The liquid is mixed with some rice bran and pressed 


out. The clear Piltrate is then saturated with NaCl. 


the pepsin is precipitated with skim milk and filtered 
off. The precipitate is held at 40°C for 48 hours and 
then the undigested part is filtered off. The pepsin 


solution is carefully filteréd under vacuum and dried 
in vacuo. 


Posterior Pituitary Hormones: The pituitaries are dried with acetone 
after first separating the anterior and posterior 
lobes. The posterior lobes are repeatedly extracted 
with acetic acid at 100°C and the combined extracts 
are salted out. The precipitate thus obtained is 
dissolved in water weakly acidified with acetic acid. 
This solution is treated with activated charcoal and 
stored for some time, after which the carbon is fil- 
tered off and eluted with phenol. The phenol solu- 
tion is mixed with elcohol and ether which precipi- 
tates the preparation. The product thus obtained is 
tested on the guinea pig uterus. 


Hey Fever Toxins: They obtained the original solution necessary for 
; manufacture from Professor Kamann of the Botanical 
Institute of Hamburg. It contains a variety of 
pollens. This mother solution is mixed with physio- 
logical salt solution snd preserved with phenol. 


This firm does not have any patents. In view of the fact that 
it is the only insulin plant in the Hamburg area, it should be en- 
couraged to produce as much insulin as possible. 


: ae Bengen & Co., Hannover. 


This plant is largely destroyed, the remaining portion now 
being used for storage purposes. Formerly this company made veterin- 
ary products for the German arny, and had a rather complete list of 
preparations. At present no production is being carried on at this 
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plant. Some work is being carried out at Hemeln, ‘Vaieeors Str.18. 
under the direction of Dr. Koch. — 


8. Ridele-de Hasn A.@., Seelze Plant, Seelze b n) v Ire | 


Director Eberhard Bopp of the Seelze works was interviewed and 
the submission of a signed statement describing the history and 
present operations of the company was requested. Herr Bopp was very 
cooperative and willingly gave answers to all questions. Also 
present were Dr. Seemann and Dr. Hachmeister, factory managers at 
Seelze, who accompanied the team on a tour of the plant, explained the 
lay-out of the plant, and’ volunteered much information es baa pro=- 
cesses and products. 


Historical Background of the Firm. 


Riedel-de Hatn A.G. was organized in 1928 as a result of the 
merger of the two parent companies; Riedel, A.G. of Berlin, founded in 
(1814, and, De Haen A.G. of Seelze b/Hannover, founded in 1861. In _ | 
1937 the Vanillinfabrik G.m.b.H. in Hemburg was formally merged with 
the company although the shares of this firm were acquired by Riedel- 
de Hatn in 1928. (see Riedel-de Haén, Hamburg). The central 
offices and research laboratories of the firm are located in Berlin- 
Britz, Riedelstr 1-32. 


Location of Plants and Genera} Statement of Sroducts of Each 
‘Establishment. 


The manufacturing program of the individual plants may be 
qualitatively described as follows:- 


Berlin-Britz: The manufacture of pharmaceutical specialties: 
pharmaceutical chemicals such as, antipyrene, brom and iodo bismuth 
salts, vanillin and ethylvanillin. 


List of pharmaceutical specialties described in "Remedia Riedel® 
and manufactured by Riedel-de HaSn A.G., Berlin s- 


epee "Ys Aad 


Allotan - a mixture of desoxycholic acid and oil of garlic - each 
dragee contains the equivalent of lg. fresh garlic. 


Aperitol - a combination of acetyl-valeryl-phenolphthalein with equal 
parts of isovalerianic esters and the acetic esters of phenole 
phthalein. 


Bismophanol - a 10% emulsion of the ‘bismuth salt of phonyleinchont atc 
acid.. The salt has a bismth content of 26%. 


Calcinol - Ampules of 10% and ‘20% concentration of calcium gluconste.. 


Also in gramilar form for oral administration. 


Carbo-Ormolon - A combination of 1 part eetiadinl carbon and 0.5 
parts sodium S-chloro-8-oxyquinoline . ‘sulfonate. | 


Catamin - A neutral ointment which contains as active ingredients 5% 
colloidal sulfur and 10% zinc oxide. 


Ceadon - A combination of 0.95 2. extract of aiken and O02 ge desoxy= 
cholic acid. 


Corodinin - An aqueous solution of sodium ethozyquinoline-5-sulfonate 
- with the addition of epinephine HCl. 


Decholin - Ampules and tablets of dehydrocholic acid or the sodium salt, 


Decholin fobte - A combination of adehydrocholic and asec a acids. 


Degalol - Peppermint oil and @esoxycholic acid 


Dijodyl - Ricinstearolic acid diiodide having an iodine content of 
46% - CHs(CH2) 5 CHOH CHo cI-(CH2)7 COOH . 


Dodonal - A mixture of Accel by) bee. butt berbituric acid and 
ere ce, with desoxycholic acid combined in the 


Doralgin - A double compound of B-bromallyl-sec. butyl barbituric acid 
and dimethyl-amido-phenyl-dimethylpyrazolon. 


Bunercen - Sodium B-bramallyl-isopropyl-N-methyl barbiturate. 
Gonosan - A solution of Kawa~Kawa gum and sandalwood oil 


Hexal - A combination of sulfosalicylic acid 61% and hemanethylene- 
tetramine 39% 
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Jerolin - A liver oil emulsion containing 40% liver oil. 


Jodarin - A 27.5% solution of methyl-triethanol ammonium iodide. 
(CyHy g0gNT) in ampules 


Lecitamin-C - A combination of lecithin, rose hips end dextrose. 
Lecitamin - A lecithin preparation 

Morpional - Pyrethrum solution | 
Neobornywal - Isovalervlglycollte acid ester of borneol 

Neohexal - See Hexal 

Noctal - B-bromallyl-isopropyl barbituric acid 


Olbisol - Bismuth salt of several substituted caproic acids in oi} 
solution. Fach ec. contains 0.04 g. bismuth. 


Olabintin - A 10% solution of rectified, acid free oil of turpentine. 
Olobintin "strong" - A 40% solution of the above 


Pernocton - Amoules of 10% solution of sodium B-bromallyl sec. butyl 
barbiturate. Also tablets - Pernocton oral. 


Physostol - A sterile 10% solution of a in pure ee oil, 
absolutely water free. 


Rectidon - Sodium B-bromallyl sec. amyl barbiturate as a stable 10% 
solution and cones 


Rectidon compositum - A mixture of Rectidon 0.4 dimethylaminophenazon 
0.15, Papaverine 0.93 and Ext. belladonna 0.02 


Rinarom - A mixture of 12 parts ether, 2 parts ethyl chloride and 1 
part chloroform with aromatics. 


Salipyrin - phenyldimethylpyrazolon salicylate. 


Tetrophen - Dihydronaphthacridin-mesocarbonic acid. 


ae 1 


Vulnalin - Chlorbromoxyquinoline 


ra 
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Ridele-de Ha&n also sell anesthetic ether, antipyrene, sterile 
gelatine, Gitapurin (digitalis),.Idrabaryum (Ba S04). Idragin (acetyl 
salicylic acid) and Caffeine, “ecithin, Mergal (antiluetic), dextrose 
and yohimbine. 


Seelze b/Hannover - Sulfuric acid, hydrofluoric acid and 
fluorides, inorganic chemicals for technical use, ether, laboratory re- 
agents, chemicals for pharmacetttical use (corresponding to pharmaco- 
peia requirements), colloidal graphite and plant preservatives. 


Hamburg - Pharmaceutical chemicals, ethereal oils and perfuns. 


Organization of the Firm 


Directors, Executive Comnittee 


Dr. Friedrich Boedecker 
Berlin-Dahlem, Thielallee 


Dr. Eberhard Bopp 
: Seelze b/Hannover . 


Dr. Otto Dornseiff 
Berlin-Schmergendorf, Sulzaerstr. 5 
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Divisional Directors. 


1) Berlin - 
Menufecturing: | Dr. Grohmann 
Dr. Revsrey 
Research Digision: Dr. Heymons 
Dr. Bruger 
_Dr. Ludwig 
Dr. Folk 


Pharmaceutical Division: Dr. Kosidowsky 


Seles: Kerr Krdhne 
: bee Herr Giiidenvfennig 
Purchasing: Herr Pufleb 
2) Seelze b/Hannover 
Manufacturing: _ Dr. Hachmeister 
Dr. Seemann 
3) Hamburg yn, 
Comneréial: Hans Dieckmann 
Manufacturing: Dr. Faetings 


Number of enployees at Sellze as of 1 February 1945. 
| Office workers, etc 163 
Factory workers |. 804 


Bharendwiihd so1 chemicels of Pharnscopeia ere unsibanienile 
st Seclze and the production figures for 1944 are shown in the 
following Listse 
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‘Production 1944 kg. 


Acid.acetic.anhydric.pur.DAB 6 80.< 
Carbolic.liquefact DAB 6 1 030.- 
Formic.pur. 1.062 DAB 6 490.< 
hydrobromic 1,224 Ph.Ned . 50.< 
‘hydrocyanic.pur. (2%) D. Ap.V.5 20.- 
malonic 30, 
monochloracetic.pur.cr.D.Ap.V.5 380.< 
oxalic.pss.cr. Erg.B. 6 6 230.- 
sebaccinic.cr. | ° 

_ succinic.pss.cr.Ergb.B.6 2350.- 
sulfocresylic. pur. - 

bi crude. conc. oe 
sulfophenylic.para tech. 490.< 
trichloracetic.pur.cr.DAB 6 1 450.< 

Aether bromat.pss.DAB 6 1 120.< 

" dep. 440.< 
jodat. (Jodaethyl) D.Ap.V.5 ) 300.- 
nitros.ver. (15%) 19.- 
pur.DAB 6 87 610.- 

: sulfuric.pss. tib.Natr. dest. 4 650.- 

Allylium bromat. By 

Alumen kalic.pss.cr. DAB 6 - 

Alunin.chloric.pig. 30° Be ~ 

~ sulfuric.pss.u. pur. Ph.Dan. Ue ‘DAB 6 6 370.2 

Ammon.acetic.liq. DAB 6 20.< 
benzoic.pss.cr. 110.< 
chlorat pss.¢r. 14 360.- 

* ferrat. Erg. B. 6 : - 
nitric.p.a.cr. & 480.- 

" pss. 3 060. 
oxalic.pss.cr. Erg.B. 6 41 740.- 
phosphoric.neutr. pss.cr. Erg B.6 410.- 
rhodanat.pss.cr. — B20.- 

A: salicylic.pss.cr. = 

Amylium nitros.pur. DAB 6 100.< 

Arsenic.jodat.pur.cr. DeAp.¥. 5 ” 

Bar.chloret.pss.cr. 20 170.< 
nitric.pss.cr. 4h 1 820.- 
oxydat.hydric\ pss.cr. «140. 

baad Benzol.p.a- 5 810.< 

Biemt subnitric.pss.cr. = 

Cal.carbonic.pss.cr. 2 070.=- 
chlorat.pss.cr. DAB 6 17 370.<- 


bromat.pss. Erg. B 6 . = 
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chlorat.pss.ciss.gra. 
citric.pur. 
fluorat.pss. 
Celc.hypophosphoros. pss. cr. 
phosphoric. pss.cre 
" tribesic.pss. 
phospholactic.pss. 
sulfocresylic. 
Cerboneum sulfurat. p.a. 
tetrachlorat. 
Collodium elastic. DAB 6 
med. (4%) DAB 6 
Cupr.Ammon. sulfuric.pss.cr. 
Natr.citric. 
acetic.cr. 
sulfuric.pss.cr. 
Dimethylamidoazobenzol . 
Ferri-Ammon. sulfurisc.pss.cr. 
Ferro-Ammon. sulfuric.pss.cr. 
Fer. Benzoic. 

; phosphoric.oxydul. Erg.B. 6 
tarteric.oxydul. 
Jod.chlorat.tri. D. Ap.V. 5 

Kal.acetic.pss.Ph.s. 10 
acetic.pur. Erg.B. 6 
bicarbonic.pss.cr. 
bichromic.pss.cr. 

- bisulfuric.pss.Ph.Ross. 
chlorat.pss.¢cr. . 
chloric.pss.cr. 
chromic.pss.cre 
citric.pur. Ph.Brit. 

-ferricyanat.pss.cr. 

- ferrocyanat.pss.cr. 
hypophosphoros.pss.cr. 
metabisulfuros.pss.cr. 

_nitric.pss.cr. und ply. 
nitros.pur.fus.in bac. Erg. B. 6 
Oxalic.pss.cr. 
rhodanat.pss.cr. 

Liq-Alumin.actic. - 
= actic.tartaric. 
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Ferri sulfuric.oxydat.pur. 1.425 
Anmonii caust. spirit. Dzondii (0.810) D.Ap.V.4 


Kali arsenic. DAB 6 
Lith. benzoic. 
borocitric 
Branet -Frg-B. 6 
chlorsat. Erg-B. 6 
citric Erg. B. 6 
salicylic. 
Magnes.chlorat.pss.cr. 
citric 
lactic 
phosphoric. pur. 
salicylic 
sulfuric.sice. . 


Mang.chlorat.pss.cr. Erg. B.6 


citric.pss. . 
lactic. pur. Erg. B 6 
peroxydet. pss. 


sulfuric.pes.cr. Erg. B.6 


Metnyl.silicic. 
Natr. acetic.pes.cr. 


arsenicic.pss. er. Ere. BS 


bisulfuros.pss.cicc.. 
_carbonic.pss.cr. 
” pss.sicc. 


e pss. U.&.P. monohydrat 


o. Bie. anhydr- 
chlorst.pss.cr. 
citric.neutr. Erg.B. 6 

” sa U.S... 10 
fluroet.pss.cr. 
formicic.pur. F.U. 5 
hypophosphoros.cr. 
nitréc.pes.cr. 


nitroprossic. Reagens DAB 6 


nitros.pss.cr. DAB 6 


nitros.pse. in bac. DAB 6 


phosphoric. sicc.pss. 


pyrophosphoric.pses.cr. Erg B 6 


sulfuric.pss.sicc. 
sulfuros.cr. 
thiosulfuric.cr. 


tarteric.pss.cr. Erg. B. 6 
 Oleum lini sulfvrat. D.Ap.V. 5 


- oe 7 


L 580.< kg 


110 


10 


ia 


900 od iy’ 


Plimbum acetic.cr. - 


carbonic.pes.DAB 6 a 
jodat. “ 
Nitric.epes.U.S.P. 10 = 
Rubidium jodet. = 
Spiritus aether.’ chlorat. D. bp.V. 5 ~ 


sg nitros.DAB 6 ~ 
Stront.chlorat. pss.cr. Erg B. 6 - 
lactic.God.france 
Thischrot8l 50% 
75% 
90% 
Zine.salicylic. 
culfophenylic.cr. Erg. B. 6 
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The Seelze plant and equipment were to a considerable extent 
ald end obsolete. It is the belief of the Seelze directors thet 
the Berlin plant was destreyed, and they ere therefore taking such 
steps es may be necessery to initiate the production of pherme- 
eeutical specialties formerly made in Berlin. Director Bopp stated 
that technical records, including patents of the firm, ere belicved 
to be in safe keeping at Gewerkscheft W6ldendorf, WSldendorf bei 
Schwarzenfeld; Overplatz, in the custody of Herr Kocher. 


Some years before the war the firm sold to the Jepanese 
e process for the commercial production of hydrogen peroxide, but 
the seme process was also purchased by the Buffalo Electro-Chemical 
Compeny (U.S.A.}. During the early phase of the war, large quantities 
of chloracetophenone were turned out by the Seelze plant. "Artificial 
fog" materiel composed of zinc powder, granulated zinc. end a 
varying proportion of oxidizing agent according to the smoke desired 
were also meade at Seelze. Of possible interest is the production of 
calcium phosphide for naval use. 


Deteils of the manufacturing processes for some of the pharme- 
ceutical specialties formerly made in Berlin were available at 
Seelze and were submitted to the investigating team as complete. des-. 
criptiongs, but the records were not complete and the details of some 
processes sre to be found only in specified patents. 


( 
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Manufacturing Processes or Patent References. 


Bismophenol-bismuth salt of phenylcinchoninic acid. The pre- 
paration of this salt, conteining 26 per cent of Bismuth is described 
in D.R.P. 704,297 and 715.267, as well as U.S. Patent 2.220.638. 


The preparation of 5-chlor-8-oxyquinoline-7-sulfonic acic | ; 
is described in D.R.P. 552,920. . 


The sodium salt of 8-sthoxycuinoline~-§S-sulfonic nond., described 
in U.S. Patent 1.688.259, is prepared as follows:- 


100 parts 8-ethoxyquinoline is mixed with stirring with 500 
parts of 7.5 per cent sulfuric acid and hydride, where in the 
acid becomes heated. The homogeneous reaction mixture is 
allowed to stend for 3-4 hours and then poured into 2<-3000 
parts of water plus ice. On cilution with water the result- 
ing sulfo acid crystallizes. It is then filtered and washed 
with water. The very pure precipitate is for the most part 
used without further purification. After several crystal- 
lizations from hot water the acid crystallizes in long yellow 
needles which lose water of crystallization on drying at 100°C. 
Yield 126 parts - 864%. 


_ Preperation of Cholic Acid and Desoxycholic Acid. 
a) Raw gell acid mixture: 


400 kg fresh cattle bile are treated in en autoclave at a 
temperature of 130-1359 C with 12% sodium hydroxide 40° Be for e 
period of 5 hours. The contents of the autoclave are. cooled over 
night to about 70°C and trensferred to a container where the solution 
ig neutralized with about 2/3 of the calculated quantity of hydrochlor- 
fie acid (for exemple, with about 35-40 kg). The solution is then 
filtered through a beg filter over night and diluted with an equal 
volume of water. After cooling by the addition of ice, add 15% 
hydrochloric acid, slewly stirring the mixture, until acid to Congo 
red. The precipitated gall acid mixture is washed repeatedly by 
@ecantation, placed in a filter bag and washed again. The mixture 
is allowed to drain overnight; at room temperature it becomes ea 
hard solid mass which may be broken into small pieces with a wooden 
mallet. It is then transferred to enamel trays end dried ina 
current of warm air et a temperature of 50-55°C; at first the mass 
melts but after several days changes to a brittle fatty mass thet may 
be easily pulverized. Drying requires ebout 10 days. Average yield 5%. 


b) ‘Seperetion of the Fatty Acids: 


The pulverized, gall acid mixture is added in portions of 
80 kg. to a five fold quantity of decahydronaphthelene (Dekelin) con--. 
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teined in 2 heated vessel equipped with an agitetor, end well stirred 
for e period of at least 3 hours at a temperature of 90-95°C. 

The suspension is then filtered by suction on a steam-heated iron 
filter end washed with 5 kg hot decahydronaphthalene. The residue 
while still hot is placed in a pan where it is allowed to cool over=- 
night. The following dey the same operation is repeated twice, the 
first time with a thre-fold quantity of decahydrohaphthalene and 
the second time with a two-fold wuantity. 


ce) Cholie acid: 
Tae fat free gall acid mixture is thoroughly stirred with 


about one third of its weight of alcohol (spiritus) and after 
stending overnight is filtered on two suction filters, whereby e 


large part of useless greases ere removed. The residue is then 


digested with 14 times its wefght of alcohol ct 400C with stirring 


for one hour end allowed to crystallize for two days (in the summer 
time the mixture is cooled). One then filters off the cholic acid 


on & suction filter and washes the residue with $ the previous 

quentity of ethenol. The crude cholic acid is digested again with 

the same amount of ethanol at 40°C and it is often necessary to 

repeet this opersetion e third time, until a technical cholic acid 

of melting: point 194-195°C is obtained. The finished cholic acid 

is freed of sodium chihoride by washing several times with water 

and then dried. Yield 2.2 to 2.3% of gall (including accumulated 

residues). 

, @)  Decahydronaphthalene desoxy acid (desoxycholic scié 
technical) 


The combined elcoholic filtrates from C, which contsins 
elmost all of the desoxycholic acid in the form of decahydronaphthalene 
desoxycholic attd, with a significant wuantity of cholic ecid, ' smor= 
phous gell acids and fat, are reduced to one half the volume anil. 
left to crystallize for two days in tin containers ( in the summer 
the liquid is cooled). The suspension is then filtered on a suction 
filter and washed with a little alcohol. The mother liquid is re- 
duced to one half the volume. On standing for several days a 
second crop of impure crystals is obteined. The liquid remaining 
is then completely evaporated from the solid and the residue dis-. 
solved in potassium hydroxide solution and set aside. The collected 
resicue from a month’s operation ere again treetéd as before in the 
autoclave at 130°, again defatted, and recrystallized from alcohol | * 
The fatty residues obtained from this operation eré valueless and 


are discarded. Yield of decahydronaphthalene desonycholic abid 
1.5 to 1.6% of the gall. 
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The decahydronaphthelene desoxycholiceciad is dissolved in 
an excess of equeous sodium hydroxide and steam distilled until all 
of the decahydronephthelene is removed. The solution is then 
filtered, precipitated with hydrochloric acid and dried. 


e) Acetic Acid - desoxychlolic acid. 


The crude desoxycholic acid is crystellized from 24 time 
its weight of 80% acetic acid with some decolorizing charcoal and 
yields about 40% of its weight as acetic acid-desoxycholic acid. 

The mother licuid is reduced to one half its volume by vacuum dis- 
tillation and yields after long standing a second impure crop of 
crystals, and after further concentration to one half, a third crop , 
which must be further purified by crystallization from 80% acetic 
acic. 


The actic acid dregs froma month's production are distilled 
in a vacuum until free of acetic acid and the residue dissolved in 
potassium hydroxide to which is edded double the amount of 92% 
@lcohol. It is then saponified in an autoclave for 3 to 4 hours 
at 120°8 to free the. coordination complex of acetic acid. The 
elcohol is then distilled off and the dilute solution of the gall 
aeid mixture precipitated with hydrochloric acid. (Acetic acid 
mother liquid dried residue). 


This meterial which contains appreciable amounts of desoxycho-~ 
lic acid and cholic acid is agpin defatted and the working procedure 
eas outlined above repeated. The residue obtained from the mother 
liquor of this operation is whthout value and may be discarded. 


The combined acetic acid-desoxycholic acid is obteined in the 
preceeding operations is dissolved in sodium hydroxide and precipi- 
tated with hydrochloloric acid to obtain desoxycholic acid. Yisid 
0.65% of the gall. 


Process for Dehydrochiiic Acid. 


To a solution of 200 grams of dried and alechol free cholic 
acid in 1.2 liters acetic acid add dropwise and with stirring, a 
solution of 200 grems of chromic acid in 500 cc. acetic acid. One 
regulates the addition of the chromic acid solution so that the 
tempereture which rapidly rises to 40°C, does not exceed this level. 
After the addition of the chromic acid is complete, the mixture is 
stirred for one hour end poured into 71. of water. After standing 
for several hours the crystalline dehydrocholic acid separating 
out is filtered on a suction filter and washed with water. The 
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chromium containing dehydrochZolic acid is mixed with 1.5 1. water, 
treated with 500 cc. 33% soda solution end heated on the water 
bath. The ecid goes into solution, and to completély separate the 
chromium hydroxide the solution is allowed to remain on the water 
bath for several hours, then filtered and the dehydrocholies acid 
precipitated by the addition of 30% acetic acid. The acid is then. 
filtered on a suction filter, washed with water and dried at 70-80%. 
Yield 150-160 g. If the acid is not free of chromium the last 
operation is repeated. For complete purification the acid is 
crystallized from 8 times its wieght of 80% alcohol; some pure 
materiel may also be obtained from the mother liquor, m.p. 236- 
240°C, The process for the preparation of keto-cholanic acid is 
described in D.R.P. 576,965 and in U.S. Patent 1.933,003. . 


Process for the —re erétion of Dijodyl. 


To 55 parts of ricinstearolic acid contained in e vessel is 
added 300 parts of acetic acid (75-80%). The mixture is treated 
at room tempereture with 0.1 part of iron powder and then 40 parts. 
of finely powdered iodine are introduced. Under continuous stirring’ 
the solution is slowly heated until a temperature of 40-45°C is 
reached, and this tempereture is maintained until erystellization 
begins, then it is allowed to cool under slow stirring. The mass 
is allowed to stand overnight, filtered by. ‘suction, washed with 50 
perts of 75-80% acetic acid, then triturated in a morter with 100 
parts of 75-80% acetic acid, filtered by suction end washed with 
50 parts acetic acid. The product is somewhat colored; to remove 
the ecetic acid the dijodyl is triturated with 100 parts water, 
filtered by suction, and the residue is treated with water containing 
a small quantity of SOg. Allow to stand for 1-2 hours, filter by 


- guction, end wash with water until the filtrate is no longer acid. 


Dry in a vacuum. The moist dijodyl is recrystallized from double 
its whight of methyl alcohol. It is soluble at a temperature of 
409, Tae warm methyl alcohol solution is filtered on ea suction 
filter; after a short time while needles crystallize. Allow to 
stand overnight, filter with suction, wash with 50 parts methanol, 
dry first in air, then at 40°C. Yield 69 parts m p. 68°C. 

- Todine Content 45.71%. 
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9. Chininfabrik Braunschweig Puchler & Co., Braunschweig. 


his plant originally consisted of 20 buildings covering | 
17.500 sq m. of lend. About 60% of the buildings were destroyed by 
bombing. Reconstruction of these buildings has been started. This 
plent is mainly concerned with the extraction of alkaloids from 
naturel sources. In addition some redium extraction from Czech. 

- ore has been carried out at this plant. This radium was prepared 
for. luminescent paints. : 


% Branch factories are located at Bocraua 74, and Horney & 
Krause, Schoeppensteadt. 


_ ‘During the war cinchone bark was obtained from Bolivia via 
Russian end leter from the Japanese by submarine (Javenese end Sumatra 
bark). Present stocks of "Totaguine salts" are 5000.kg. with a 
further 10,000 kg. potential es bark. This materiel is eat present. 
distributed at various points throughout Germany, but is now being 
collected by militery order at the above address. This firm has 

no research or testing facilities; tny work of this nature having 
previously been carried out in university laboratories, for example, 
GSttingen- 


Dr. Buchler informed us that there are in Germeny, in addition 
to his company, only twoother firms manufacturing. significant wuan-= 
tities of cinchona alkaloids. | These earez- 


are 2 ae ' ‘Boshringer und SShne of Mannheim-Weldorf,, who are merged 
with Zimmer end Co., of Frankfurt a.m. ‘hese are large 
manufacturers. fe 
2) Boehringer Sohn of Ingelheim, who manufacture on a emaller. 
.. seale. 


Buckler and Co., has a normal capitalization of 1.100.000 marks. | 
The totel number of employees is 70. 
- Products manufactured are:- Quinine and salts, cinchonine, quinidine 


‘einchonidine, quinoidine, (antipor), quineacid, cocaine, strychnine, F: 
yohimbine, Padyum, urenium, and 7 uesees paints. 


eet Sy A> Pine 


The yearly production of quinine sulfate was 60.000 kg. 
Rew material, intermediates and accessories necessary for ea yearly — : 
production of 60.000 g- quinine sulfate erei~ : 


Benzene 54.000 ke 
Calcium oxide 216.000 # 
Sodium hydroxide 48.000 *® 
Technical ss plete —— 90.000 * 
Pure 1.200: * 
Sodium esas lapels 30.000 " 
Active carbon A I 18.000 * 
Carboreffin 7.200 *” 
Tertaric acid or calcium tertrate 6.000 ®*® 
Calcium chloride 15.000 
‘Barium chloride - 12.000 * 
Hydrochloric acid a 
Sodium ehloride’ 12.000 * 
Ammonia 25% 1.800..." 
Barium bromide 800. ®- 


General method of menufacture: 
The bark is treated with Ca(OH)s and then extracted with ben- 
zene. The extract is treated with HeS04 to obtain quinine bisulfate. 
By recrystallization the pure quinine is obtained. 


Patents still in effect: D.R.P. 714087 antipor 
D.R.P. 677958 radium cartridge. 


10. Orbis-Kerke, Brunswick (Breunschweig) 


oA This plant is very small (1 room) and is of no importence. 
It manufactures antihelmintics. 
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Ll. Dr. Hans Brtickner and Dipl. Ing. Gotthard Schnalke. 


~ Bortfeld, Braunschweig. 


' Dr. Hans Bruckner and Dipl. Ing. Gotthard Schmolke, both 
originally of Breslau University Technische Hochschule, Department of 
Chemical Technology, now resident in Bortfeld near Brunswick. Inter- 
Views took place at the home of Dr. Ing. Kurt Fracke, Bortfeld 169. 
Dr. Fracke, a colleague of the above, was a lecturer in Physics and 
Engineering at Brnnewick Univeristy and ected as interpreter. 


Neture of Work. 
Quinine-like Substances: , 


It transpired that Dr. Bruckner and Herr Schmolke had prior to 
. 1940 conducted privete research work on the preparation of quinine- 
like substences, at Breslau University under the direction of the 
Head of Department of Chemical Technology, “rofessor Ferber, who is 
now believed to be atteched to the Department of Chemical Technology, 
Technische Hochschule, Munich. This work was considered to be of 
insufficient importence to be carried out under the auspices of the 
Reichforschungsrat. Both Dr. Bruckner and Herr Schmolke have been 
able to pursue this work since 1940 only in their spare time, Br. 
Bruckner having been directed by the Reichforschungsrat to work on 
explosives at Kiel and Herr Schmokke at the Reichswehr. 


Quinine has the structure :- ; a 
‘ie AS cH(o#)— CH | CH, 
Ne O. e Com 
| , 
Tie ut ned CH, 


It was hiced thet by modification of the quinine molecule, 
substances would be achieved as would heve quinine activity without 


~ Ae 


. the well-known, side-effects. It was further hoped that a compound 
might be produced that would be antegonistic to all types of maleria 

as contrasted with the action of atebrin and plasmoquin which are 

selective. There appears to be no theoretical or practical founda- 
tion for these views. 3 | 1 


The type of compound ultimately envisaged ist- 


| R-alkyl (particularly-CHs) 
WA CR or H. Where R-elkyl the 
Ci, | 2 - workers hope atropine © 
Sia ae like activity may be 
Ca encountered(?) 


which it is intended to synthesize as follows:- 


cH Coon i cH Cook : CH, CoOET 
y catelytic Reduction _Esterify a acetylation 
Y stage I aot stegelI L. = stagelII 
NAR ~ NER NAR 
Co, ET ang 
| yt COZ AN OM 
eree | CL } | 
| : condense with | NS 7 
We ee ha 
“wR Coc ie ‘S NRCocH 
NR&Och, suis | a 


pated it Se aloe 


Acip hyudrobysis sce! Meta aananR —OHe Halogen ton 
| aay lage | ihalos esa (Ba 


QTaGe YL, | VA4 TAGE VI 
| (A) WHR 
CH(Bw) ee CO —— 


X< : | 

¥ | (om Ringe Closure 
: Sea aaaaERERREERIRI 

NBR ™ é G¢ pee RrABe 

) nt.., vy Hh—-e (oH) —— 

} ae | P « 

STAGE Vt As | Ba 4 

NR 


‘Alternatively it is ae to proceéd from (A) to (B) as foliows:- 
_(Meiscenheimer) 


A) N-H x€ogeneTion 
: wuth Na ORR 


None of the ebove synthesis has been experimentally realized, 
but certain of the necessary reactions have been investigated by way 
f models. e.g. 


1) As an extension of the work described by Ferber and Bruckner 
(Berichte - 1943 - 76 1019-1027 copy attached). It has now been 
shown by Dr. Bruckner (unpublished work) that a Rate type bo closure 
ice Stege VII) may be Brought about on the compound 


3 _ (4-eminocyclohexyl-methyl iodine), 
this 


uf H, Hee 


(= TIA = 


a sy a ee 


ubstance having been prepared thuss- . CHO nO Oo 


| iO. CH 
en teehee, a 
¢ Reducfhion King ‘ \f 
ra Deduelion 
Aceyfalion NH Coc, 
~ 
cH I 


Cet : 
Ain , a G bed co 


a v, iw, 


He NH, HCP 


2) By way of investigation the conditions necessary for bringing 
about the Cleaisen condensation in Stege IV, preliminary work (as yet 
unpublished) - see attached "Arbeitsbericht Dipl. Ing. G. Schmolke, 
8.4.41., has been carried out. A copy of the paper (Berichte 72\~ - 
639-848 ,1939) by Ferber and Bendix referred to in this "arbeits-_ 
bericht”, is also attached. Both isogquinucllidine 


s. 


VANE, 


UN 
NR 


end 


the corresponding Nemethyl derivative have been tested pharuacologi- 
cally on rats and guinea-pigs by Professor Lichler, Clinical Depart- 
ment of Breslau University (but Professor Fichler's present where- 
abouts unknown). It was found that neither of these substances had 
quinine-like activity and both were toxic. There was considerable 
possibility however, that one of the substances tested was not iso= _ 
gquinucllidine but was hexahydro-p-toluetine. Nemethyl isoguinuclli- 
dine was prepared by a method similar to that described for r 
quinucllidine by Ferber and Bruckner. 
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further Remarks. 


' The work is in its very early stages and does not in our 
opinion merir further investigation. 


It was brought to our notice that certain of the apparatus 
and chemicals, which to the pursuance of this work is in the possession 
of Dr. Rath, was thought to be in Einheim, near Heidelberg. These 
details were reported to Major Ignetieff, G A) and C.W. 21st Army 
Group Main. 


12. . Organon N.V. Oss, Holland 


Dr. M. Tausk, the scientific Director was interviewed. It 

was stated that this target had been completely examined last : 
October by Colonel Phelps and Magr Black of the British Army. Dr. 
Tausk stated that these men took written notes and obtained a com- 
plete written report of the work done under the direction of the Scher- 
ing Co., during the occupation. A report by Colonel Phelps had 
been reviewed prior to departure of this team from London. The 
report, while well written, was incomplete in many technical details 
It was assumed from Dr. Tausk'’s remarks that a se cond report had 
been prepared. This team has failed to find such report. 


13. I.G. Farbenindustrie A.G., Institut zur Bekempfung der 
(Behring Institute), & 


At present the staff consists of Professor Dr. Wilhelm 
Geiger, directof of the Institute and two women technicians. During 
_ normal times annual production was as follows:- 


Hog Cholera Serum 10.000 itrs. 
Hog Cholera Virus 200 * 
Normal Bovine Serum 7.000 * 


eo Lee 


Dog Distemper Yerwn 3 500 ltrs. 
Dog Distemper Virus +. Ha 


During the war some investigations of acadeaic interest on 
the nature and epidemiology of these diseases has been done, but no 
_hew manufacturing procedures or methods of treatment or prevention 
heve been developed. Dr. Geiger stuted thet research was creatly 
hampered by the war, and that the Nazi Government actually prohibited 
the treatment of hog chélera in aepheaie and decreed thet all in- 
fected hogs should be killed. | 


ee Hamburger Serum Werke, G.m.b.H., Hemburg. 


; _ Dr. Wilhelm Weber is the director, and Herr E. Willis, 

assistant. The firm establihsed 50 years ago. During the war it 
employed 25 persons, now 17 are employed. Only serum, antitoxins 
end vaccines are menufactured. It is housed in a converted re- 
Sidence. The equipment is old-fashioned, but in good condition. 
Facilities are media room, ampule and vial filling room, patkaging 
department, sterilizing and glassware washing room, refrigerators, 
_ineubators and sterilizing equipment. Animels are housed in a 
separate building. ‘There are accomodations for 30 horses (15 in 
use at present), and a small place for guinee pigs and mice. 
Chicken-egg incubators ere contained in a separate warm room. Pre- 
parations and monthly productiofi: figures of each ares- 


5 ey Testserum (for blood grouping) 5 ltrs. 
2 Normalserum (human and animal) 1 * 
3. Rotleufserum humen (for erysipelas) eS WO 
4. Scharlechserum (scarlet fever serum) “jo *® 
5. , Tetanus-serun 110 (© 
- 6. Diphtherie-Serun 100° * 
V4 Diphtherie-Schutzimpstoff (vaccine) 10 = 
8. Fleckfieber-Schutzinpstoff (typhus vaccine) 3 *® 
9. Rotalufserum ftir Schweinelhog erysipelas) 100° * 
10. Coli-Serum 10.9 
ll. Septikemie-Serm (influenza) 2 * 
(12. Fohlenlahme-Serum (disease of colts) 2 .* 
13. ~ . Vaccine.“ pL ee 
14. -Rotlauf-Kulturen lee etic toate culture) aD 


wll Ae dae 


15. Poliomyelitis-Serum — 1 ltr. 
‘16. Typhoid vaccine oO ...* 


All of these preparations except the pyphus vaccine and the 
scarlet fever anti-serum have been made for many years. All the 
preperations are made by standard methods. Method for typhus vac- 
Cine may be different. The blood of patients containing Ricket- 
tsia is passed through guinea pig brhin, then inoculated by in- 
jection into eggs 6 days efter fertilization. The eggs are in- 
cubated for 6 days, then the embryos and membranes are ground up 
and stored in phenol solution for 14 days. About 8% of the egg 
‘inoculations are sucessful. 


Only standard methods which are well-known are used. No 
research is being earried out and there are no immediate prospects 
for new developments or techniques. 


$8. Schulke and Meyer A.G., Hamburg. 


Personnel: Dr. Klesser ~- Director; Mr. Warnecke - assistant 
director; Professor Endres - Biochemist. 


This is an old firm establibhed over 50 years ago and employs 
125 people, of whom 61 are office and ccmenans employees. The 
rest are RaOveny workmen. — 


The average monthly production of its chief products are:- 


Lysol 40.000 kilos 
Sagratan y00.000 ”* 
Alka lysol “$66 0G0::. * 
Quartdmon 6.000 * 


Kudan-tineture 2.000 


The above are specialties of the house in the field of surgical and 
clinical antiseptics with the exppption of lysol. The firm has product 
patents on Sagretan, Alka lysol and Quartemon. A process patent only 
L3 held on Kudan tincture. : 


eo ee 


| Segratan is an old. product, essentially a 12% solution of 
chlorinated cresols, Xylenol and benzyl phenol in an oil and soap 
_—e . 


ow oH 


Advantages calimed for bois are that it has higher antiseptic 
activity than lysol, it is odorless, non-irritating to skin, and less. 
toxic than lysol. oh 


| - Alkalopal is pure iieobesst in an excess of sotiun hydro- 
xide solution. ‘he excess alkali is necessary to dissolve mucus 
in sputum so that tubercle bacilli are exposed. Soap 20% is added to 
prevent oxidation. 


. guertiemon available since 1938 is a quarternary ammonium com- 
pound 10% in water. t contains 1% sodium azide as a rust preventive 
since the preperation is designed for use in sterilizing surgical 

and dental instruments. The compound elso contains some NazPO,4 end. 
is adjusted to a pH of approximately 8. . It is “action active and is 
prepared as follows:- 


CH, (CHp)y9 CHpOH CH, (CH>),) CHpNH, 
CLOH,COOH CH, ( CH»); CHyNHCOOH,C1 
(CH) 2 NH CHg(CHp);9 CH NHCOOH,NH (Cis) » 
iduscanecegi | 


CTD Gy 1 atigl tig) yo CHQMHCOOH, (Clg), 
nnn ‘tt 
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Kudeh Tincture. is a general surgical antiseptic for use 
primarily in disinfecting skin pre-operatively. It is designed to 
replace iodine tincture. It is an alcoholic solution of 0-benzyl- 
pechloro-phenol plus p-chloroxylenol plus quartamor. It is said 
to be less irritating, less toxic, and to cause less tissue damage 
than iodine. 


Dr. Endres has developed a scabicide known.as uoriphen. It 

_ is manufactured by Dr. Hammer & Co., G.m.b.H’, at Arster Krug Chausee 
No 48, Hemburg. It contains 3.0 to 3.3% chlorinated phenan (sagratan) 
plus 6.0 to 6.5% soap plus 12% alcoho] in aqueous solution. It is 
claimed to be superior to Mitigal. © ore than 2 million cases of 

. scabies were treated with Moriphen by the Wehrmacht with great success. 
It is applied to the skin undiluted, avoiding mucous membranes and ~— 
¢cllowed to dry for 10 minutes. It may then be washed off. One 
application is said to kill both parasites and nits. Records of its 
use by the Wehrmacht were not available. - 


Samples of Moriphen, Sagratan and Guartamon were obtained and 
sent to Paris Headquarters through channels. 
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., Appendix | i saree 
A Method t¢of the Determination of Sontochin in Urine, 
Methode zur Bestimmung vor Sontochin im Hare. | 
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Yor W. Weise {Institut f. Schiffs- u. Tropenkrark- 
ten,Hamburg). 


1. Prinzip der Methode, 


Nachdem die Fluoreszerz des Sontechins in schwefelsaurer Lisung sich 
als ungeeignet zur Bestimmung kleiner Mengen erwiesen hatte,wurde ein 
brauchbares Prirzip flir die quantitative Erfassung in der b ge- 
fueden,die sehr verdiinnte Sontochimltscunger mech Zusetz vor ~ 
gene liefern. 


Das angewandte Reagens stellt eine essigesaure Lisung von Kaliumqueck- 
silberjodid dar ver folgender Zusammensetzung: 


410 @ Kaliumquecksilberjodid 
95 ecm dest. Yasser 
5 com Eisessig. 


WaSrige und schwach. saure Lisungen vor Sontochim sind aiesem Reagens 
geceniiber sehr empfindlich. Versetzt man 5 eom einer wifrigéan Lisung, 
die 0.1 meZenthélt (41 : 1 000 000),mit einem Tropfen Reagens (dieses 
Verhiltnis wurde immer cewahrt,also z.B. 2 Tropfen Reagems auf 10 com), 
so tritt sofort keine Veraénderung auf,nach 5 Minuten ist aber cine 
ganz geringe Trilbung wahrzunehmen. In verdtianter SchwefelsHure ist die 
Reaktiorn noch empfindlicher. So gibt eine Lisung der gleichen Kenazen- 
tration in @x@curem 0.2 v-Schwefelsiure zwar sofort auch keine Tritbung, 
mach 5 Minuten ist diese aber viel deutlicher els im reinem Wasser, 

0.2 mg% in 0.2 n-SchwefelsHure geben sofort einen Hauch,mach 5 Minuten : 
eine deutliche Triibung,wihrend in Wasser sofort nichts zu erkennen ist, 
mach 5 hignutern eine ganz cgeringe Tribune. 


Triibuugen lassen sich messen entweder durch Photometrie des eeitlign 
abzebeugten Lichtes (Nephclometrie) oder durch Bestimmung der Absorp- 
tion des durchfallenden Lichtes (Diaphanometrie). Wir entschieden urs 
fiir den zweiten Weg,obwohl die theoretischen Grundlagen hier weniger 
libersichtlieh sind. So hat in diesem Falle das Lambertsche Gesetz keine 
Gliltickeit,d.h. die Extinktion ist der Sehichtdicke nicht proportional. 
Wenn aber einmal die Tabellen (bzw. Kurven) fiir die gangbaren Schicht- 
dicken aufgestellt sind,ist die Bestimmung nicht umstaéndlicher als. mit 
der nephelometrischen Anordnung. Auch 1&8t sich die iessung mit der 
gleichen Ausriistung des Pulfrich-Photometers durchfiihren,wie sie fir 
kolorimetrische Bestimmungen notwendig sind. 


Mie schon die qualitativen Vorversuche cezeicst hatten,dauert es einige 
Zeit,bis die Triibung nach Zusatz des Rearenses ihr Maximum erreicht 
hat. Es mu&Ste also gepvrift werden,rnach welcher Zeit dieser Vorgang so 
weit abgelaufen war,da8 anniihernd konstante Verhdltnisse herrschten. 

Es wurden dehalbd Lo-ungen verschiedener Konzentration in Intervallen 
von Rm je zwei ivinuten gemecsen und so die nachfolgenden Kurver gevon- 
nen.. t 


Die Kurven lassen erkennen,di? rir kleine !.ommentrationen das liaximum ' 
der Tri: umg rach etwa 15 ..inuten erreiecht ist; fiir mittlere ist schon 
mach 10-12 [iinuten der ‘idchstand erreicht,der dann wdhrend der iveite- 
ren Beobachtuncszeit erhalten blieb. Htir héhere Nonzentrationen treten 
die: héchsten Extinktionen schon friiher,et.a nach 8 ‘iinuten,auf. Dann 
macht sich die eintretende ‘'eilchenvergréberung bemerkbar,so da8 die 
Kurve dann langsam,aber stetic abfillt. . 


Auf Crund dieser Ergebnisse schien eine ‘Viartezeit von 10 Minuten bis 

zur Ablesung am besten gfeeicnet. Die Messunr wurde immer so vorfenon- 
-men,daB genau 10 ijinuten nach Zuflicen des Reagenses und Umschiitteln | 
die Ablesung begonnen wurde. Us wurden rasch zwei Messungen ausgefthrt, — 


dane die Trdge umgewechselt und noch zweimal abgelesen. 

Die flr die grundlegenden Versuche zur Ausarbeitung der Methode und fiir 
Kentrolluatersuchuagen benitigten verdiinnten Sontechialisungen wurder 
dureh entsprechende Verdiinn ven "Sontochizlésung SZig" in Ampuller 
hergestellt. Als Verdtinnungsfltissigkeit diente 0.2 n-Schwefelsdure. 


2.0 my & 


Poe. be. 6.40.42 2 it 16 Mle. 


2. Bestimmung des Sontochins in reiner Lésungen,. 


Es war engesichts der manrigfachen Einfliisse,die fiir die Stirke von Trii- 

yngen maBgebend sind,zu erwarten,da8 keine einfache Proportionalitat 
zwischen der GréBe der Extinktion und der Konzentrationm bestehen wiirde. 
Deshalb muBte zunichst eine Hic!:kurve aufgestellt werden. Aber auch eine 
solche Eichkurve hat mmr nac em oben Dargelegten nur Gtiltickeit fiir 
eine bestimmte Schichtdicke. Es miissen also so viele Eichkurven ermit- 
telt Werden,als verschniedene Schichtdicken zur Anwendung kommen sollen,. © 
Im Verlaufe der Versuche ergab sich,da. man fr die meisten Zwecke mit 
Schichtdicken von 0.5 und 4 cm auskommt. Fir sehr kleire onzerntrationen 
ist es vorteilhaft mit 2 em-Kivetter zu arbeiten. Es geniict aber hier 
die Festlegung fiir einer kleiren Bereich,in dem man in 1 em Schichtdicke 
eine zu pre pe pal Extinktion erhalten wirde, 


Zu 410 com der angewandten Verdiinnung ir einem Reasensglzse werden 2 Trop 
fen Reagens gegeben und gleichzeitig die Stoppuhr in Geng gesetzt. Be- | 
vor 10 Minuten abgekaufen sind,vird die Fltissickeit in einen Trog ge- 
fUllt,fiir dessen Schichtdicke die Kurve aufgestellt werden soll. Auf 

der anderer Seite wird destilliertes ‘lasser cesengeschaltet. Nach Ab- 
lauf von genau 10 Minuten wird die Messuns begonren unter Vorschaltung 
des Filters S 61,das bei ctinstiger Lichtstadrke cine gensue Hinstellung 


erlaubt. 
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Die Festle der Kurvenpurakte geschah durch Mittelumg aus mehrerea 
Bestinmungen,die im allgemeinen cut tibereinstimmten. So wurde fiir eine: 
Kenzentratien vem 2.0 im 0.5 em Schichtdicke nacheinander gemes- 
sen: 0.657 ~ 0.670 ~ 0.650 - 0.67% Die gréfte Abweichunmg vom Mittel 
(0.663) betrug alse -0.013,entsprechend knapp 2% des hittelwertes. 


Bei diesen Versucher ergab sich,daS unterhalb vem 0.3 die Streuung 
so gro8 wird,daGB man diesen Bereich besser ausschaltet. die Be- 
stirrung im Harn empfiehlt sich dies auch aus einem anderen,spiter zu 
erdérternder Grunde. Oberhalb von 3.0 mg? werden auch im 0.5 om Schicht- 
dicke die Extinktienem so hoch,daf die Messung schwierig wird (die 
Handhabung von Kilvetten geringerer Schichtdicke ist unbequem). Da hi- 
here Konzentratienen jederzeit durch geeignete Verdlinnurg ix den opti- 
malen MefSbereich hineingertickt werden kinnen,wurden die Eichkurven 

mur bis zu einer Hichstkonzentration von 2.5 mg% ermittelt. 


Amstatt der urspriinglichen Eichkurven sind caus praktischen Griinden 
die mit ihrer Hilfe ermittelten Tabellen beigefligt,aus denen sich,vwenn 
es gewinscht wird,die Kurven leicht wieder rekenstruieren lassen. 


Fur die Festlegung der Eichkurven wurden die Lisungen,wie ervihrt,aus 
ampulleninhalt dureh Verdiinnung bereitet. Mit Hilfe von Sontochin- 
Tabletten gelang es rnicht,bestdndige Lisuncen herzustellen. Vurden 
die Tabletten fein zerrieben,mit 0.2 n-Schwefelsdure digeriert und — 
dann filtriert,so trat spiter Tr bung ein. Dagegen ergaben Tabletten 
von Sontochir R ein klar bleibendes Filtrat. Eine Verdinnung,die x 
nach der Berechnung eine Konzentration von 1.0 mg} besitzen sollte, 
ergab bei cer Bestimmung aber nur 0.875 mg‘. 


Da sich bei den Vorversuchen fiir Lésuncen ir 0.2 n-Schwefelsture eine 
groBere “Lmpfindlichkeit der Reaktion ergeben hatte als fiir rein wae 
rige,var es notwendig nachzupriifen,ob kleine Abweichunger in der icone 
zentration der Schwefelsiure von EinflusS auf das Ergebnis sicd. Es 
wurden deshalb Losungen gleicher mittlerer Konzentration in Schwefel- | 
siure von verschiedener Normalituit bereitet. Die Messunrcen ergaben: 


Loésung in 0.1 n-Schwefelsdure: E = 0.587 
. f 0.2 n- . E = 02531 
is MDa Re 4 E = 0.581. 


<leine Abweichunger in der Konzentration der Schwefelsiiure sind also 
ohne Bedeutung. Ae 


Hit Riitksicht auf die besonderen Verhiltnisse im Harn war es erwiinscht 
fiir reine Lésungen zu ermitteln,in vwelcher Ausbeute die angerandte | 
Menge viedersefunden wurde,vern die Verarbeitung In derselben ieise 
vorgenommen wurde,wie dies bei der Bestimmung Im Harr geschah. e 
Analysen wurden demnach folrender en vorgeror en: | 


200 cer Lésung,in denen sich eine bekannte liencge Jontochin befend, 
wurden i Scheidetrichter mit 10 ccm 50;tiger Kalilauge (60 ¢ Stangen- 
atzkali .uf 40 cem Wasser) versetzt und zveimal mit je 200 ccm .ther 
ausgeschi ttelt. Die vereinicten .therausziize turden mit wenig iasser 
mevwaschen und denn ias Sintochin mittels 0.2 n-Schwefelsdure dem 
ither entzogen,zuerst mit 25 cem und dann noch mit 15 cem. Die abge- 
trennten sauren Ausziige wurden in einem genau, graduierten 50 com- 
Zylinder mit Stopfen cesammelt und mit 0.2 n-ochwefelsiure auf £x® 

50 com aufgeftillt. atlas ota 


Die sauren Ausziige enthalten betrichtliche lMiengen “ther geloést,der | 
die Trtibungsreaktiom durch Hcerabsetzung ihrér Empfindlichkeit erheb- 

lich beeinfluBt. Um den sther zu entfernen,werden die Ausztice in Por- 
zellanschalen auf dem: \/asserbade wihrend einiger ‘inuten erhitzt,bis 
keine feinen Blasen von Verdampfendem ther mehr aursteigen. Nach Ab- 
kihlen wird in den Zylinder zuriickgegossen,mit wenig asser nochge- . 

-wasehen und auch mit Wasser das Volumen bis zur .arke erga&anzt. 


Vor A sftihrung der Messung stellt man mit 5 eem Liésung unter Zugeber. 
@ines Tropfen Reagens eine Vorprobe an. bei einiger Erfahrung erkanrt _ 


mim eus der Starke der entstandenen Triibung,ob aoch vorgéngig eine 
Verdiianurg vorgenonrmien werden mu8. Mit dieser eder mit der urspr ie 
ehen Lisung setzt man dann die Reaktion an,rie oben bei der Festle- 


mune der Lichkurve beschriebenr. : 


Die Ergebrisse vor zwei Ausbeuteversucher warer die folgenden: 


4) Eime Lésung,die 5.0 mg Sontochin in 200 com 0.2 n~-Schwefelsiure 
enthidlt,wurde nach Zusatz von Alkali dreimal mit je 200 cem ither, 
ausgeschiittelt und die drei Extrakte etrenant fiir sich weiter verar- 
beitet,um die jirksamkeit der Ausschittelungsmethode zu kontrollieren. 

Extrakt I: Ver der Anstellung der Keaktien erwies sich eine wei- 
‘tere Verdinnung auf 500 cem als zweckmiiZig. Mit dieser wurde im 1 om 
Schichtdicke die Extinktion 0.645 cemessen. Aus der Tabelle ergibt 
sich eine onzentration von 0.96 mg. In 500 cem Extrekt waren alse 
4.80 mg enthalten. Somit wird mit dem ersten <therextrakt schon 96% 
‘des vorhandenen Atebring ertzocen,. 

Extrext II: #3t dem Extrakt (50 com) erhilt man eine Triibung, 
die in 2 om Schichtdicke einer Extinktion vor 0.022 entspricht. Dieser 
miedrige .ert 1l&At keine conrone Ermittlung der Konzentration zu. Jeden- 
oe der zrcrite .therauszug nur. roch ganz ceringe “engea 
Avebrir. 

Extrakt III: wie vorauszusehen betrug hier die Extinktion in 
2 em Schichtdicke nur 0.006,le- also inzerhalb der Fehlergrenze. 


. Im ganzem Xann man die Ausbeute bei diesem Versuch zu etwa 97,5 schit- 
eRe me. 


2) Mine Lésun~ von 1.0 mg Sontochin in 0.2 n-Schwefelsiure lieferte 
50 com sxtrakt,der fiir die direkte Lestimiung geeignet war. in 0.5 cm 
Sehichtdicke surde 0.646 <emessen. Aus der ‘‘abelle ergibt sich eine 
Jonzentratior von 1.87 mg. In 50 com Extrakt sind also 0.935 mg ert- 
helten,so da3 die ausbeute 93.5, betrigt. 


Die ausbeuten bei der Isolierung von Sontochiga aus reinen Loésungea 
nach dem ancegebenen Verfahren sind also befriedigend. 


Bestimmuns ces Sontochins im Harn. 


ee 

Bei der Aussch' ttelung alkalischen Harrs mit ther kommt es leicht zur 
Bildung listiger Emulsionen. Diese lassen sich fast im er verneiden, 
wernr men der Harn méclichst frisch verarbeitet und das gleiche Volu- 
men Ather anwendet,clso zeBe auf 200 ccm Harn auch 200 com ..ther.: Der 
Atherverbravch ist bei diesem Voergehen zwar ziemlich hoch. Man kann 
den benutzter ..ther aber leicht widder regenerieren,indem mon einmal 
mit stark verdtinnter Schwefels#ure und dann noch zweimal mit \iasser 
ausschi'ttelt. wie sich fsezeigt het,kon: mon den so gereinicten :.ther 
trotz weines .assergeh:lts ohve weiteres wieder verwenden. 


Line Fehlerquelle fiir die Bestimmung des Sontochins m im Larn beruht 
darcuf,daB& auch normale Harne,die frei von Sontochin,itebrin oder 
Chinin sind,celesentlich eine schwache [riibung geben,vienn men die - 
uxtrakte mit dem Rearens versetzt. Tei der llessung ersab sich fiir ¢le 
sp::.ifische Extinktion (Z in 1 em Schichtdicke) im Héehstfalle der 
wert 0.06. Aus der fichkurve ist die jieser geringen Extinktion ent- 
eprechende, Sontochin onzentration nicht mehr zu entrehmen; man kann 
sie zu etra 0.2 mgs schaétzen. Unter Berlicksichtigung des Ixtraktvo- 
lumens (SC cem) wirder dadurch also etwa 0.1 mg Sontochinz vorge- 
tiuscht werden. Ob bei bestim:ten Krar:k' citen die Stoffe,nwelche diese 
Triibung verursacien,in gréferer Xonzentrstion auftreten,bedarf noch 
einer ecingehendern Prifung. Bei ..alariakranken liberschritten sie das 
bezeichrete a8 nicht. 


Um den EinfluS ‘ieser "physiclogischen Triibunge” auf die Genauigkeit 
der Sontochinbestim ung im Harn zu untersuchen,wurder normale Herne 
mit! verschiedenen iiencen Sontochin versetzt und dann die Bestim:ung 
@urchgefiihrt. Die ange. andten Normalharne ergaven bei direkter Verar- 
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beitumg keine Tritbuag. 


4) 200 ecm Normalharn,mit 5.0 mg Sentechin vereetnt ,woresubie tiblieh, 
mr as ausgeschilttelt ,die beider “Atherausztige aber getrennt vererbei- 


* 

Extrakt I: Nach Verdtignung auf 250 com wurde in 0.5 om Schicht- 
dieke die Extinktien 0.656 gemessen. Aus der Tabelle ergibt sich die 
Kernzentratiorn 1.92 ; @8 sind alse in 250 com Extrakt 4.80 mg Sento- 
chin ernthaltern,se daS sich schon bei einer Ausschittelumg eine Ausbeu- 
te vou 262 oreibt. 

rea II: Im 2 om Schichtdicke wurde gemessen E = 0.042. Der 
zweite Auszug ernth&lt alse nur noch Spuren vor Sontechin. 


2) 200 cem Normalharn,mit 2.0 mg Sontochin versetzt. Es wurde zweimal 
mit Ather ausgeschtittelt,die Ausztige getrennt verarbeitet. 

Extrakt I: Nach Verdtinnung auf 4100 com wurden im 0.5 om Schicht- 
dicke gemessen E ¢ 0.669,wofiir sich aus der Tabelle eine ‘onzertration 
von 1.98 mg% ergibt. Im 100 com Extrakt sind alse 1.98 mg enthalten. 

Extrakt II; Im 2 om Schichtdicke wurden gemessern E = 0.106. Die 
Konzentration betrigt rach Schitzumg 0.2 mg%. In 50 com Extrakt sind 
also etwa 0.1 mg enthelten. 


Die Gesamtaucbeute dieses Versuchs betrigt demmnach 2.08 mg,entspre- 
cherd 104%. 


3) 200 ocm Normalharna,mit 0.5 mg Sontochin versetzt,wurden zweimal aus- 
geschiittelt und die Atherausziige getrenrt verarbeitet. 

Extrakt I: In 4 em Schichtdicke gemessen E = 0.692,entsprecherd 
einer Konzertration ver 1.02 mg%. In 50 eem Extreakt sind dennach 
0-51 me enthalter. 

Extrakt II: Keine Triibung. 


Die Gesantausbeute betrigt alse 0.51 mg,entsprechend 102%. 


4) 200 eom Normalharn,mit 0.2 mg Sontochin versetzt, zweinal ausge- 
schittelt,.therausztige cemeinsam verarbeitet. In 1 cm Schichtdicke 
wurde abgelesen E «= 0.244,entsprechend @x2® 0.41 me%. Im 50’com Extrakt 
sind also 0.205 mg enthalten,entsprechend einer Ausbeute vor 103%. . 


Abgesehern vom ersten Versuch mit der verhiltmismaéGig groBen ile Vor 
5.0 mg Sontochian lag in allen Fallen die Ausbeute héher als 100%. Die-~- 
ses Ergebnis ist wohl so zu erklaéren,daB in den normalen Harnen in ge- 
ringer Menge Stoffe enthalten sind,die zwar bei direkter Verarbeitung 
keine Trtibung liefern,aber bei Gegenwart vor Sontochin die Reaktior 
verstirken,so Ga8 die gefundenen Werte zu hoch sind. Es ist aber be- ~ 
merkenswert,da8 selbst in dem Versuch mit dem geringsten Zusatz von 
Sontochir (0.2 mg) das Ergebnis keine untragbare Verfilschung aufweist. 
Man darf aber wohl 0.2 mg Sontochin im in 200 cem Harm (0.1 mg%) ok tie 
die untere Grenze ansehen,bei der die Bestimmung noch zuverlissige 
Werte hcp 
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Kenzentration in mes. 


0.4140 ° 
SBt28 0.120 ; iat 0.31 
0.440 { 0.32 
0.150 0.33 
0.166 0. =4 
0.180 6.75 
6.190 0.36 
0.2170 v.25 0. 358 
0.220 0.26 0-39 
0.250 0.27 O42 
0.260 0.28 0.43 
0.270 0.28 O.44 
6.280 0.29 0.46 
0,290 0.30 0.47 
0.300 0.30 0.48 
02310 0.351 0.49 
0.320 0.31 0.51 
0.3 0.32 , Oe5e 
©. 0.32 0.54 
0.350 0.353 0.55 0.98 
° 0.3 0.57 1.02 
0.370 0. 34 0.58 1.04 
0.380 0.35 0259 1.07 
0.390 0.36 0.61 1.10 
0.400 0.36 0.62 4.13 
0.410 0.37 0.64 4.45 
0.420 0.38 0.65 4.18 
0.430 0.48 0.66 1 set 
0.440. 0.39 0.68 1.604 
0.450 0.39 0.69 1.26 
0.460 0.70 1229 
0.470 0.72 g 1.32 
0.480 0.72 1425 
0-500 0.76 1644 
6.510 0677 1.44 
0.520 0.79:- 1246 
0.530 0.60 1-49 
or (0282 1.252 
0.550 0283 A622 
82288 2s 0.54 1.58 
Ve 0.86 1.61 
-0.590 0.68 1267 


"Im dex Tabelle fehlen die Werte fir kleine Wriakiigs (0.100 - 
0. We a 2.0 om. Sehichtdicke,weil diese nach dem Versuchen mit 
‘reingn Lb ‘gu unsicher sind. Iafolgedessen kemmt man prektiseh 


La ferei 6 ohtdieker (Qs5 und 2.0 on) QRS. «18% 


APPENDIX II 
Ss —— 


The Serological Diagnosis of Spotted Typhus Under Condition - 
2) LoL ary anita on: 


by Dr. Hermann Hyer and Dr, Waldemar rix.t 


-Up to the present there has always been an urgent 
desire to assure the diagnosis of sootted typhus as soon 
as possible. This went has led to several researches of 
Which none up to tie present has been satisfactory. 


The Leading thought of all these researches has been 
the sensible use of the already known so-called “quick 
agglutination test" on the preparation slide, a method that 
has already been mentioned in previous publications. 


Already in.1910 Bass and Watkins have published a 
method to be practiced at the bedside. The authors have 
wixed on &@ preparation slide a* small amount of the patient's 
biood in question with a suspension of typhus- and para- 
typhus baciili. After ten minutes already. they could make 
their conclusions in case of agglutination, In ignorance 
of the researches of Bass and Watkins the same method has 
been discovered and recommended by Lewis twenty years later. 
Almost. at the same time the American veterinary surgeons 
Bunyea, Hall aud Dorset have applied to this method for 
the diagnosis of poultry diseases. The same technique has 
been practiced in 1938 by Castaffeda and Silva for the diag- 
nosis of spotted typhus. in 1940 also Brumpf, Eyer and 
Grutzner as Well as Kudicke and Steuer published successful 
experiments of this kind, and not before long Hallmann, 
Tietz and Carlé showed further modifications of this test. 


| Whilst former scientists have used this method entirely 
as a quick agglutination test neglecting any qualitative 
point of view, Kudicke and Steuer tried to develop the 
method in this respect. 


Ever°and Gritzner nave not given any attention to the 
guantitetive part and have studied this test only from the 
quelitative standpoint. It was necessary to confront this 
quantitative test with a rather simple-and handy qualitative 
test that could probebly give an instructive result without 
further prelituinary knowledge or special instruments. 


‘in the f6llowing we want to give a short report of the 
test. that has been used during the season of spotted 
typhus that has just passed. . 
lner veutsche iilit&rarzt 8:193-194, 1943 
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Beforehend we Want to make clear that this new test 
deals only with the question whether from the serological 
standpoint svotted tyohus can be diagnosed or not. Although 
for those who have some experience it might be easy to reckon 
at the height of the agglutinating titre the exact method by 
laboratory should not be neglected, unless of course several 
serological yuelitative tests are negative. In any Case, 
the technique mentioned below has the enomnous privilege 
to enable us to take precautionary measures as soon as 
spotted typhus is suapectéd and to prevent further mischief. 


‘Te do not pretend that this "spotted.typhus foil test" 
as We céil it is something new; only our application of the 
ucthed has osen unknown so far. 


instead of using the preparation slides of glass we took 
paper. foils that have been used already by Brumpf for agelu- 
tination of bacteria and later on by wagner to test blood- 
eroupse it soon turned out that the transparent foils 
nade of artificial stuff as they are used now-a-days for 
-varlous purposes Were more suitable to judge the agglutination 
than the so-called structureless papers. Formerly when 
preparation slides of glass Were in use one took conserved, 
Liquid and partky also coloured emulsions. But .as the carry- 
ing about of such fluid reagents has turned out to be most 
inconvenient we have put the reagent ready to use on the 
test foil. One has only to make it swell by sdme drops 
of water and then to mix 1t with a small ‘amount of the blood 
in question. The picture below shows our test foil ina — 
scale of 3:5 


If the titre of ase@lutination is within 1:640 and more you 
sce the definite result at once; if the titre is within 
1:160. and below you cannot judge it but a few minutes later. 


The test itself is done in the following way: 

Mix some drops of ordinary water by means of a little 
glass stick or a match with the reagents of the test foil 
(bhue and white point} and make it dissolve by stirring it. 
Then mix thoroughly some drops of the patient's blood 
which you can taxe as usuelly out of his finger-tip with 
the blue coloured emulsion of bacteria. ‘The srey-red 
coloured:mixturs of blood and bacteria has to be moved 
to and fro until in case of positive résult after a short 
time (latest in 3 minutes) little blue coloured grains 
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are to be seen in the liquid. They quickly increase in 
size and show the tendency to roll to the edse of the 
mixture. iiseanwhile the grey-red colour of ‘the nixture 
turns into a pure red. 


In case of a strong yvositive blood-test the grains 
are bigger and the colour is pure red. 


In cass of a medium titre the grains are smaller and 
the whole mixture is more of a grey-red colour. 


_ in case of a negative result neither the colour nor 
the quality of the mixture changes its character, 


The emmetropic can read the result microscopally, 
otherwise one ought to take a magnifying glass with 
enlargement of 1:6 or 1:8. You can judge the result 
distinctly even after the mixture has dried up, you may 
_keep the foils for a long time, you only need protect 
them against insects. 


As this méthod has been known for more than 30 years 
and has always been used successfully We need not publish 
our various experiments. ‘ 


Only the new -and most handy form of this foil test 
seems to us an addition especially to the sanitary offi-. 
cers working under the condition of Ware 


 Abschrift 
Der Deutsche Milit&rarat, 1942 Nrs 6 Seite 399 
Fleckfieber - Schnellreaktion 
_ mit Trockendiagnostikum "Krakau",. 


Von Dr. ory Oberstabsarzt,Armeehygieniker, Und Dr.phil. 
ee 2 | 


\ 


Die Bedeutung der serologischen 1 Best&tigung dsr ‘klini: 
schen Fleckfieber-diagnose und der serologischen Klarung 
zweifelhafter Falle hat es notwendig gemacht, unter Feld- 
verhdltnissen dem Kliniker selbst eine brauchbare Reaktion 
an @ie Hand zu geben, denn es ist nicht tragbar, dass sich 
bei den Jegeverhiltnissen im Osten wHhrend der Schnee- 
und Schlammperioden die Binsendezeit des Untersuchungsmat- 
erials uber Tage erstreckt. Die Seuchenabwehrmabnahmen 
erfordern eine rasche Kiarung der Diagnose. 
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Die Fleckfieber- Schnelireaktion mit dem Trockendiag- 
nosticum - "Krakau" ist eine abwandlung der ‘Jeil-Felix- 
Reaktion. Die Reagenzien und die mat tirane der Reaktion 
sind auf die Méglichkeiten im Feldlazarett, ja sogar bel 
der Sanit&dtskompanie,-:abzestellt, Die Ob jekttrdsermetho- 


de - Wie sie duch zur Blutgeruppenbestimnung angewandt wird - 


ist die iiethode der Wahl. 


Yon entscheidender Bedeutung ist dic Frage der Bak- 

; terien - emulsion. Es ist unter Feldverh&ltnissen nicht 
moglich, dass die Untersuchungsstellen die Lazarette mit 
den notwendigen Bakterienemulsionen beliefern. Die Lazar- 
ette missen die Aufschwemaungen selbst herstellen kénnen,. 
Dies ist allein mit dem Fleckfieber - Troekendiagnosticum 
Proteus 0 X 19 vom Institut fiir Fleckfieber- und Virus - 
forschung Krakau méglich. Die Bakterienemulsion wird zur 
Verhinderung der Blutgerinnung und damit verbundener Vort- 
Yuschung falscher Ergebnisse mit Natriumcitrat- Kochsalz- 
lésung oder mit Tutofusin angesetzt. Die Bercitung der 
Bakterlenemulsion ist demnach in jeder Sanit&tseinrichtung 

moglich, eae 


Ansetzen der Bakterienefiulsion. Der Inhalt der Ampulle 
Trockendiagnosticums wird in 2 ccm Natriumcitrat - Koch- 
salzlésung oder Tutofusin mit Natriumcitratzusatz die 
Lésung muss vorher nochmdls durch Aufkochen sterilisiert 
werden und abkihlen - durch kréftiges Schitteln emulsiert. 
Die Aufschwemmung einer Ampulle reicht ftir 20 Keaktionen . 
und ist bei zweckentsprechender Aufbewahrung cut eine 
Voche haltbar, yeh } 


Durchfiilhrung der Reaktion. Bluttropfen aus dem 
Ohrlappchen. - wie beim "Dicken Tropfen" - entnehmen und 
auf einen Objekttr&ger tupfen. TEinen Yropfen Bakterien- 
emulsion mittels eiher Tropfpipette neben den Bluttropfen 
setzen. Mit der Schmahsesite eines 2aWeiten Objekttr&gers 
beide Tropfen gut durchmischen, Cbjekttrager bewegen und 
Agglutination beobachten. Die Reaktion sieht &hnlich 

aus wie bei der Blutgruppen-bestimmung. Bei positiver. 
Reaktion verklumpen die Bakterien und dr&mgen die roten 
Blutkérperchen zusamien. Tritte eine Verfnderung des 
homogenen Bluttropfens innerhalb 3 iiin. nicht auf, so 
ist die Reaktion als negativ zu bewerten. Bei sofort 
‘einsetzender Agglutination liegt der Viter bei 1: 3200 
und dartiber, bei Heaktionszeiten bis 1 iin. bei 1;106C0, 
bis 2 Min. bei.1l: 800, bis 3 Min. bei 1: 400. Es ist 
gwecknissig, positive and negative iontrollen it 
anzusetzen. 


Diese Reaktion ist nach langen Versucisreihen so einge~ 


stellt, dass sie von vornherein die unspezifischen isek- 
tionen weitestgehend ausschultet, wile sie bei Neputitis 
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epidauica, Typhus, Paratyphus und Enteritis, sowie bei 
Brucellosen in dem Schrifttum beschrieben sind. Bei den 
Untersuchungen in unserem Bercsich werden in einem hohen 
YVonhundertsatz auch bei doLhynischea Fieber und Hepatitis 
epidemica unspezifische Proteus 0'X 19-Agglutinationen 
beobachtet, die besonders st&rend fiir dle serologischse 
- Fleck - fieberdiagnose sind,.. 


Die Reaktion versichtet auf die niedrigen Titer 1: 200 
und zeigt je nach der St&rke des Titers grob- bis feins- 
chollige Agglutinationen, die je nach dem Zeitpunkt ihres 
éuftretens als Anhalt fr den Agelutinetionstiter gewertet 
werden ‘konnen. 


_ Diese Fleckfieberreaktion ist an einem grédssen Krankeén- 
gut auch verschiédener Volksgruppenzugeh$riskeit gepriift 
“odlbe ol nig Zeit bei den Lazsretten als. Probeagglutination 
‘ausgefllhr Sie géWinnt deswegen noch besondere Bed eutung, 
weil sie ‘tderton. am Krankenbett ausgefihrt werden kann 
und so der Beginn der seropositiven Phase leicht zu er- 
fassen ist, der um den 5. Krankheitstag auftritt und im 
Verlauf der krankheit rasch ansteigt. Bei positivem dus- 
fall wird grunds&tzlich noch zur WEIL-FELIZ-Reaktion gur 
Feststellung des. Tivers an a28 Untersuchungsstellén 
SERERROBA SES « , 


Dartiber hinaus ermbglicht die Schnellreaktion die 
Durch untersuchung von Bevolkerungserunpen, bei denen die 
nachtradgliche Feststellung einer Fleckfiebererkrankung 

notwendig ist. Besondere Bedeutung kommt hier aber der 
Bewertung der Titergrenze zu, da durch unspezifische: Reak- 
tion Wolhynisches Fieber h&ufig als Fleckfieber gestempelt 
wird und somit ein falsches Biid entstehen kann, 


.. Nach Ver8ffentlichung des. Vortrages wurden erst die 
Verstiche von HALLMANN bekannt, der &4hnliche ijege einge- 
schlagen hat, Die Ver8ffentlichung unserer Beobachtungen 
wird. dennoch flr Wertvoll erachtet, weil die Verwendung 
des Trockendiagnosticums "Krakau" erst die Durchfilhrung 
unter, Feldverhaltnissen, vor allem in den vorderen 
‘Sanitétseinrichtungen erm&glicht. 
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| APPENDIX III 


Arbeitsbericht. Dipling, G. Schmolke 
abgeschlossen am 8, Apr : : 
) Am Schlus seiner Promotionsarbeit berichtet EB. Bendix 
von dem Versuch, den cis~4-Acetylamino-cyclohexylessig- 
saure-l-Uthylester (I) mit ChininsBuredthylester (II) nach 
der hiethode von Claisen zu kondensieren. Bendix will neth 
18ngeren Versuchen den B-Ketonsdure-estert 6-Methoxy- 
Hiiglactes (itty aeate cea tedaes 1 éssigsaure-1j)- 
Uthylester (III) sowle des dazugehbrige Keton: 6-Methoxy- 
ehinoloyl-4-(4-acetylamino-cyelohexyl-l-methyl }~kéton 
(I¥) in einer Ausbeute von 30% a 

A . z& Vy , E 


, 4 
Guy CO,eT rf Jeoer 
CY) 
; a 


WH COEHy 


i Der Versuch, cls-4-acetylamino-cyolohexylessigséure- 
athylester mit 2-Methyl-cinchonins&ure-dthylester zu 
kondensieren, hatte zu keinem Ergebnis geftthrt. In Ank- 
nupfung an diese Arbeit wurde mir die Aufgabe gestellt, 
die Bedingungen der claisentschen Esterkondensation 
aufzukléren,. 


 gundchst wurde zur-Erlengung der Ausgangssubstanz 
-die gesamte Arbeit Bendix nachgearbeitet. Im wesentlichen 
wurden die Angaben vor Bendix restlos best&tigt, 


- Um die’ Sedingungen der Claisen'schen Kondensation an 
einem etwa einfacheren KOrper zu studieren, wurde zun&chst 
NikotingHure-Athylester (V).mit Hssigester (VI) kondensiert: 


on™ CHC, ET. ‘eos CHy COET (yy 
x ix ae po 


Der Nikotinsdure-&thylester wilrde nach der Methode von 
Camps Wie folet hergestellt: 40 g Nikotins&ure, 80 ¢ abs. 
Tikened, und 80 g konz. SchwefelsBure werden 3. Stunden auf 
dem Wasserbad gekocht, auf Bis gegoSsen, Soda alkalisch 
gemacht und ausge&thert. bie Atherische L8sung wird 
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gesrcdknty, der Ather verjagt. Zuruck bleibt ein orange- 
farbenes (1, welahes bei 223° ong Pl ka unkorr,) unzer- 
setat destiliiert. Ausbeute etwa 90%. 


- Kendensation; Aus 0.95 g Natrium wurde reines Alko-. 
polet bereitet. Zu diesem wurden 10 g NicotinsHure- 
athylester, 5 g Essigester und 10.ccom trocknes Benzol 
hinzugefugt, und 2] Stunden auf dem Wasserbad gertthrt. 

Aus der zunichst kleren Lésung scheidet sich mit der 

Zeit ein gelblicher satz aus. Nach Beendigung der kondensa- 
tion wurde abgekUhlt, mit XO 100.com Ather, 50 ccm Hiswasser 
und 10 ccm 25@fger Natronlauge versetzt und unumgesetztes 
Ausgangsprodukt ‘ausgeathert. Darauf wurde mit 10 %iger 
Schwefelsaure kongosauer gemacht und extrahiert. - Aus der 
trockenen a4therischen Lésung erhdlt man 3,2 g eines gold- 
gelben leieht-flissigen.stechend.riechenden Ols. Dieses 
wurde mit 30 ccom.25 %iger Schwefels&ure. 2 Stunden lang 
verseift, Nach dem Ab en wurde soda alkalisch gemacht und 
ausgefthert, Man erhdlt ein gelbliches 01, welches etwa 

pei -3° zu langen spiebigen Nadeln erstartt 


- Bin zweiter Ansatz wurde wie folgt bereitet: Aus 2,3 g 
(1/10 Mol) Natrium wurde Alkoholat bereitet, 15 g (1/10 Mol) 
Nikotins&ure-Uthylester und 15 com Benzol hinzugefiigt und 
3 Stunden auf-dem wasserbad gertthrt. Darauf wurden 17,6 ¢g 
(2/10 Mol) Essigester zugegeben und 60 Stunden auf dew 
Wasserbad gerlihrt. Die Aufarbeitung erfolgte wie vorstohend. 


Ausbeute: 4 g Keton (VIII) = 27 {2 d.%h. | 
Phenylhydrazon (aus verdiinntem Aikohol): Fsx136°(Lit.1379) 
p-Nitrophenylhydrazon (aus verdfinntem Alkohol) geld- 
gelbeverfilzte Nadeln. Fe 233-34° Zers. 
Semicarbazon {aus Alkohol u. Ather) weibe Nadeln. 


Fe 221° Zers. 
Das B-Acetylpyridin (VIII) wurde von Engler und Kiby 


durch trockene Destillation von nikotinsaurem valclum m2 
Calciumacetat erhalten, Schlechter is die Ausbeute bel 
der Destillation von saurem chinolinsaurem Calcium init 


Calciumacstat. 


Der Versuch, cis oder trans -p-Acetylaiino-cyclohexy- 
cope pna pe emiphhae pore mit Nikotins&ure-&thylester zu 
kondensieren, fuhrt trotz wiederholter Ab&nderung der 
Versuchsbedingungen zu keinem irfolg. 


: Es wurden um-die Reaktionsbedingunzen der Cl&isenschen 
Kondensation eufzuklaren, systematische Kondensationsversuche 

yorgenommen (Acetessigester, Benzoylessigester us. } Bei 

dem Versuch p-Acetamino-benzoesuure-athylestsr und Ussizester 

mit Natriummetall zu kondensieren wurde festgestelit, dab 

das Natrium an die Stelle des wWasserstoffs in der Acetamine- 

gruppe tritt, eine Erscheinune, die von Acetanilid bekannt 
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ist, Diese Reaktionsfdhigkeit des Wassersteffe in des_ 
Acetaminogruppe mub auch fur das frithere Miblingen aller 
Kondensationsyersuche mit p-Adetylamino-cyclohezyl~gssig- 


sfure-dthylester verantwortlich gemacht werden. 


Um diese Reaktionsf8higkeit des Iminowasserstoffs . 
zu-elininieren wurden in den folgenden Versuchen basisehere 
Gruppen als die Acetylgruppe eingefthrt, oder ein aweiter , 
Substituent esingefihrt. So wurde z.B, p-bethgl-acetylaminag- 
Rang eqaurenvayiusver Sesenereaes und mit Essigester’ kon- 

SnglLert »’ eee ae : 


Mtehyl-acet Lamino-benzo siurobthylesters 


41,4 ¢ p-acotylamino-benzoesbure~Sthylester, 160 com Tolucl 
und.4,6 g fainer Natriumareht im Peraffinbad auf 110~115° — 
erwarnt. (Die: Badtemperatur darf-nicht h&her steigen, da 
-gonst dis Aminogruppe angegrif¥en wird.) .Yenn alles 
Mereinh ta Basong exganuen ist; Ifbt man die temperatur . 
auf 80-90° guriickgehen, -und gibt-einen Uberschub (14 g) 

‘von Dimethylsulfat piety Rcacitnidahlrau tks corae Pe pn: a 
.Natriumsals des p-Acetamina-bensoesaure-athylesters geht 
‘dabel in Lésung und nach einiger Zeit scheidet sich NaoS0O,4 — 
aus. Nach-Beéndigung der Methylierung wird abgekilhit, 
mit wasser vergetzt und elnige zeit aur zerst8rung. etwa 
noch vorhandenen Dimethylsulfats gertihrt. Der p-Methyla- 


cetyl-amino-bénzoesfure -Ethylester wird aus schwach alkali- 


scher Lésung extrahlert, getrockyet, das Lésungsmittel 
verjagt. -Der rohe Ester blieb flussig; er-wurde der | 
Vakuumdestillation-unterworfen. Kpz 194-1979. Bei der 
destillation wurde der Kithler mit. Dampf geheizt, da sonst 


. ' der Ester bereits im Kiihler fest wurde, Das in der Vorlage’ 


auskristallisierte Destillationsprodukt ist noch mit éinem 
goldgsiben Ol behaftet, Man prebt es deshalb aus einen 
fonteller ab und kristallisiert es 2-3 mal aus:reinem Baenzin 


um. Man erhalt schlieblich den Ester in dfimnen schimmernden- 


rein weiben Bldttchen. F «= 60,5°. 
Ausbeute 69 % Reinprodukt. ee eT PAN 5 
Analysé: E 9,402 mg T 20° p 737 mm 0,548 com No 


N get. 6,506 der, 6,54 @ . 


Kondensation yon p-Methyl-acetylamino-benzoesfure- 


: 


bgeschieden, Die- Natriumstickchen waren stark verkrustet | 
ach 4 fagen wurde die Reaktion abgebrochen, unumgesetztes 
atriuh, und unumgesetzter Ausgangsester entfernt. kongo- 
auer gemacht und ausgefthert. Der rotbraune 8lige B- 
etonsdureester wurde sogleioh mit 17 ¢igér Salzsfure verseift. 
S wurde mit Soda abgestumpft und mit Natronlauge ge 
hiazol neutralisiert. Aus der anfangs milchigen ixfibung ( 
istallisierten bald kleine schillérnde Bldttchen aus. Diese 
urde abfiltriert, aus verdiinntem Alkohol 1:4 ‘und ein.zweites © 
al aus Wasser Sea Ausbeute 0,4 g Keton «> 

0,8 f d. « F2 101,5 f f 


| Das erhaltene Produkt gibt nit p-Phenylhydrazineine 
otbrune bis rote Fallung (Keton). Mit Nitrit entsteht oin 
eibes Nitrosamin (sekundares Amin) mit’ dlazotiertem p- 
itranilin f411t ein kanariengelber Farbstoff (o-Stellung 

ur Aminogruppe frei). Die Substanz “ist offenbar Monomethyl- 
pinoacetophenon. 


KLingel will dieses aus Acetophenon und Methyljodid 
m Bombenrohr erhalten haben.. Spiter stellte es auch Staud- 
cor auf dieselbe Weise, sowie duroh Methylierung von p- 
-acetophenon her. Beide. geben einen Schmelzpunkt © 
on 58-599 an, Es konnte.aber in unserem Institut. nach- 
rewiesen werden, dab es sich bei diesem Produkt um ein ~ 
emisch von hiono- und Dimethylaminoacetophenon handelt. 
ei obiger Esterkondensation kann nor das Monomethyl- 

oduct entstehen. Dieses ist restlos identisch mit dem 
urch Methylierung von p-Amino-acetophenon und Reinigung 
per das Nitrosamin -erhaltene Liononethyl ~amino-acetophenon. 
ee renal apayt ergab keine Depression. 


as a Berechnte: Lata 
C 7265 72629 
EH. 7.98 7,28 
oN 9,45 9,63 
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